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MORE LIGHT ON TURBINE ECONOMY. 


The great activity shown by the British ship and 


engine builders in the development of the steam tur 
bine is giving to the world, very rapidly, important 
data on the question of the efficiency of the new prime 
mover So long as the ships were small, and small 


sized propellers and high speed of revolution were pos 
astonishing gain of 
but with the 


sible, the turbine shows a truly 


economy over the reciprocating engine; 
increase in size of ships and propellers, the margin of 
has gradually been 


turbine 


economy between the two types 


narrowed down, until, in the latest steam 


ships, it has practically disappeared. This is due to 
the fact that the 
fuel 
earlier vessels, Was due largely to the high speed of re 


volution that 


reduction in size, weight, space oc 


cupled, and consumption of the turbines in the 
was possible. But since the turbine and 
the propeller are on one and the same shaft, there came 
a time, as the ships grew larger, when the speed of 
revolution had to be kept down in order to maintain 
The efficiency of the propeller in 
and with the 


is just the contrary 


propeller efficiency 
decrease of 
with the 


creases with the diameter 


revolutions; whereas it 
turbine, whose efficiency increases with increase of rev 
oluticns and with a decrease of the diameter of the 
drum, 

It is 


some of the recent 


these fundamental principles that 


turbine-driven ships of the larger 


because of 


size have not shown such favorable results in sea 
service as they did on trial 
their from the 
figures of speed and trial; but 
the discrepancy has been very much larger in the case 
of turbine-driven ships of the larger size, than it has 


reciprocating engines 


Of course, all ships fall 


off somewhat, in regular sea service 


economy obtained on 


in ships driven by Observa- 


large number of well-designed twin-screw 
reciprocating-engine vessels has shown that the effect 
thrust at 


on the trials, was as about 1 to 1.25, 


tions of a 


sea, compared to the results 


whereas, according 


ive propeller 
to an English authority, in the turbine vessel, the ratio 
was in one case as 1 to 2.25. It has become evident 
that a still further made of the 
ratio of diameter and speed of the propeller and its tur 


modification must be 
bime: and we shall look to see the size of propellers in- 


creased in order to insure that when a ship is being 


driven into heavy head seas they will develop sufficient 
thrust to hold the vessel up to its work f ? 
_— —> +o - 
EFFECTS OF SNOW ON THE THIRD RAIL. 
An important affecting the operation of 
which the New 
throughout 


question 
the great system of electric traction 
York Central Railroad is 
its suburban and terminal lines, 
third rail with which the new 


installing 
is that of the possible 


now 


effects of snow upon the 


lines will be equipped In order to determine the 


action of the snow, the company recently conducted a 
series of elaborate tests, choosing a time when a rather 
heavy snowfall had completely covered the third rail 
to a depth above the top of the same of from four to 
six inches. In order to secure comparative data on 
the subject, the track over which the runs were made 
was provided with several different sections of third 
rail, each arranged on a different Among 
these were included an ordinary unprotected rail plac- 
ed head up; a rail with protection over the top; a rail 
protected at the top and on one side, and also a sec- 
tion of the type of under-running rail, which has been 
adopted by the New York Central Company The 
under-running rail is inverted and covered on the top 
and side, the contact shoe of the locomotive bearing 
up from below against the head. In the 
tests, the locomotive carried a snowplow on the pilot, 
which failed to throw the third 
rail. This somewhat vitiated the because it 
acted unfavorably upon the over-running rails. As 
the result of the trials it was found that the 
running rail gave about the same results 

was protected or unprotected; but in both 
operation was unsatisfactory, for the reason that the 
passage of the contact shoe failed to remove the snow, 
which tended to become packed and hard as the shoes 


system. 


inverted 
snow clear of the 


results, 


over 
whether it 


cases the 
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best results were ob- 
rail, the under-contact 


free from snow, while 


their way over it. The 


with the under-running 


forced 
tained 
surface being kept practicaily 
the passage of the shoe left the rail in a cleaner condi- 
tion for the next trip. As the result 
the company are satisfied that they have in their pres 


of these trials, 


ent form of third rail the best type for winter service. 
_ =>+e a> = 
COMBINED FLOATING AND STATIONARY POWER 
STATION. 
novel method of temporarily 


A decidedly increasing 


the boiler was 


Baltimore; 


plant recently 


company at 


capacity of its power 


adopted by a street railway 
and has such a variety of 


is worthy of more than 


and the scheme is so simple, 
possible applications, that it 
passing notice. It seems that on account of the great 
main station during 


done to its generating 


because of the prospect 


damage 
the great Baltimore fire, and 
of a rapid and immediate increase in its business, the 
United Railways and Electric Company of Baltimore 
found that it would have to make emergency provision 
plant, without waiting on the 


which was then 


for increasing its boiler 
completion of the rebuilding contract 
In the emergency it was decided to char- 
steamer, the “Lord Baltimore,” 


winter months, moor it 


under way 


ter a large passenger 
which is laid off during the 
alongside the dock adjacent to the power house, and 
make some form of flexible Steam pipe connection from 
to the stationary engines on shore. The 
250-horse-power boilers with an 
1,200 to 1,500 horse-power. 


the steamer 
steamer carries four 
overload capacity of from 


The boilers were disconnected from the ship's engines, 


and a 10-inch pipe was run from the main 10-inch 
steam header in the boiler room of the power station, 
to the edge of the dock alongside of the steamer, 
where it terminated in a 10-inch manifold. Another 


manifold 8 inches in diameter was placed on the up 
per deck of the steamer, and in order to allow for the 
rise and fall of the vessel with the tides, the two 
manifolds were connected by a set of flexible copper 
The arrangement that, 


after the emergency which was created by the rush of 


tubes. proved so satisfactory 
Christmas travel had passed, the ship was maintained 
under charter, and the ship's boWegs , were drawn upon 
as auxiliaries during that portion of each day in which 
the power station was carrying its heaviest load. 

— - a ed — - 
COMPARISON OF HEAVY ELECTRIC AND STEAM 
LOCOMOTIVE PERFORMANCE. 

That the development of the electric locomotive has 
by no means rendered the steam locomotive obsolete, 
was made clear in a paper recently presented before 
the New York Railroad Club by Mr. J. E. Muhlfeld, 
general superintendent of motive power of the Balti- 
more & Ohio Railroad. Indeed, the results of a practi- 
cal comparison of the two types, as given in this paper, 
seem to prove that for the hauling of very heavy train 
under hard of service, the biggest 
locomotives are superior to the heaviest elec- 


loads conditions 
freight 
trical locomotives; 
this is true in the case of the particular 


or, to be more precise, it has been 





proved that 
locomotives upon which the conclusions of this paper 
are based. The facts will come as a surprise to elec- 
tric locomotive builders and engineers, for it has been 
the common opinion that the electric locomotive would 
show to its very best advantage, especially if it were 
using the alternating current, in hauling heavy freight 
trains over the mountain divisions of our railroads. 
The author of the paper has been in possession, dur 
ing the past few unrivaled facilities for 
making comparative tests of the two types of locomo- 
tive, for the Baltimore & Ohio system has in operation 
six electric locomotives of the most powerful kind, four 
of which 
while during the past year they have been operating 


years, of 


have been in operation for ten years past, 


powerful steam locomotive in existence, 
namely, the Mallet duplex, compound, articulated loco- 
motive, which much attention at the 
World's Pair 
membered, were built for the purpose of hauling pas- 
senger and freight trains through the two-mile tunnel 
leading to the new terminal station of the Baltimore & 
Ohio Railroad in the city of Baltimore. The older loco- 
motives operate as single units and weigh about 98 
tons each, while the later electric locomotives are 
designed in two 80-ton sections; from which it will be 
seen that these engines are comparable with the heavi- 
est steam locomotives. The compound steam locomo- 
tive is carried on two six-wheeled trucks, with the high- 
pressure engines on one truck, the low-pressure engines 
on the other. All wheels are coupled and the total 
weight is available for adhesion. The engine weighs 
334,500 pounds, and the draw-bar pull, when it is 
working compound, is 74,0° pounds, and 84,000 pounds 
when it is working simple. The total elevation from 
Connellsville to Rockwood, on the division where the 
compound has been employed, is 931 feet, the ruling 
grade being 1 per cent, and the total distance 43.4 
miles. Over this road the engine has hauled thirty- 
six loaded cars, representing a total weight of 2,370 
tons, at an average speed of 10 miles per hour. 

The results of service show that the total cost of 


the most 


attracted so 


The electric locomotives, it will be re- 
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operation and maintenance of the electric locomotive, 
including in this the generation of the electric current 
and miscellaneous expenses, has been $34.50 for each 
hundred miles run by each locomotive. Of this total 
the cost of the running and shop repairs average $6.19 
for each hundred miles. On the other hand, the cost 
of maintenance of the steam locomotive averaged only 
$24.50 per each hundred miles, which is about 30 per 
cent less than the cost of the electric engines for the 
same distance doing fairly similar work. The cost of 
shop repairs and general materials amounted to $3.16 
hundred miles, which is about 50 per cent 
less than the cost for the same item of the electrie 


per one 
locomotive. It was pointed out in the paper that the 
advantages do not stop here, since the first cost of the 
electric locomotive alone is, at the present time, about 
50 per cent greater, measured on the basis of pounds 
of tractive power, than the cost of the steam locomo- 
tive. Furthermore, there is to be added the disadvan- 
tage, in the electric locomotives, that the great concep- 
tration of weight on a comparatively short and rigid 
base is extraordinarily severe on the rails, bridges, and 
other track structures. The author of the paper draws 
the conclusion from these comparative data, that, ex- 
cept in the special cases where the use of steam loco- 
motives is undesirable, the greater first cost and cost 
electric would prevent 
their competing with the steam locomotive for heavy 
railroad work. 

In accepting the facts given in Mr. Muhlfeld’s valu- 
able paper, we must be careful not to be led into the 
error of drawing too broad conclusions from his facts, 
as gathered on the Baltimore & Ohio Railroad. In the 
first place, it should be borne in mind that the big 
freight locomotive has the advantage of having been 
designed especially for heavy mountain work, and that 


of operation of locomotives 


it so far exceeds the average big freight locomotive in 
dimensions and power as to be quite in a class by 
itself. The electric locomotives, on the other hand, 
can hardly be considered as representing the latest 
developments of heavy electric traction, either here or 
abroad. We have no doubt that if electric locomotive 
builders the world over were invited to design a loco- 
motive for doing exactly the duty which the big steam 
compound is now doing on the Connellsville division, 
they would be prepared to build an alternating-current 
locomotive which would do the work for about the 
same cost per pound of tractive effort and per hundred 
miles run as the compound. This, however, would only 
be possible if the whole line were operated under elec- 
trie traction, and the particular locomotive was debited 
merely with its share of the cost of the line and power 
stations. 
—_—_——»> ts 
THE ORGANIZATION OF THE SUBMARINE FLOTILLA OF 
THE BRITISH FLEET. 

It is anticipated in the forthcoming programme of 
the British navy for the ensuing year, that the ap- 
propriations in regard to the construction and dis- 
position of the fleet of submarines constituting 
an important branch of the navy will be a prominent 
feature. The various and continuous experiments that 
have been conducted by the Admiralty with the 
Vickers-Maxim-Holland type of boat of varying dis 
placements have resulted in the evolution of an 
efficient craft, replete with all the improvements and 


now 


modifications resulting from the prolonged investiga- 
tions Authentic information regarding these latter 
vessels is somewhat difficult to obtain, but that the 


the earlier types 
from the 
important arrangements concerning the organization 


majority of the defects inherent in 
of boats have been surmounted is apparent 


of these vessels that is new being carried out.” The 
displacement of the submarine has been continuously 
increased until the most modern craft are upward of 
300 tons, and this increase in size has been attended 
with various important improvements in speed, radius 
of action both afloat and submerged, and the electric 
and gasoline engines for propulsion under these re 
spective conditions of traveling. The dimensions of 
the accumulators and the gasoline tanks have been 
considerably augmented, thereby effectively rendering 
the boat more independent of frequent replenishment, 
the latest type of vessel carrying sufficient liquid fuel 
for traveling 1,300 miles on the surface. 

More important, however, is the prominent 
which the submarine is to fulfill in the future defense 
of the country. The military system of fixed sub- 
marine mines at the entrance of rivers and harbors 
has been taken over in its entirety by the naval d& 
partment, and in the greater number of cases has been 
completely abandoned in favor of a more elaborate 
detensive scheme by submarine boats. Furthermore, 
the submarine vessel is to constitute a separate depart 
ment of the Admiralty, which, although acting in com 
plete conjunction with the navy, will, however, be 
conducted on quite a separate footing, the submarines 
having their own bases and docking equipment for re 
pairs, overhauling, refitting, and so forth. 

It is intended by the Admiralty to organize six 
submarine-boat bases round the English coasts. Three 
of these are disposed upon the south coast at Ports 


part 
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mouth, Devonport, and Dover respectively, while the 
remaining three bases will be distributed along the 
eastern shores on the North Sea, which is the more 
exposed to attack from the European continent. Ports- 


mouth, owing to the contiguity of the great naval 
dockyard, will constitute the principal base; but at 
the same time each station will be so appointed that 
it wili, be in a position to be independent of the para- 
mount base, and be able to cope with any emergencies 
that may arise, such as the refitting, repair after acci- 


dents, and replenishing of supplies. 

At Portsmouth the base will be quite isolated and 
independent of the dockyard itself. The situation 
selected for the station, and upon which the necessary 
arrangements have been carried to a very advanced 
stage, is completely isolated by water from all com- 
nwnication with the shore, thereby enabling absolute 
privacy to be maintained. A small dockyard is being 
constructed, and is being equipped with all the latest 
electrical and other power appliances for dealing with 
the work, together with numerous tanks for storing 
gasoline. A special type of floating dock is now ap- 
proaching completion at the works of Vickers, Sons 
& Maxim, for dealing with submarine craft exclusively. 

Similar arrangements and facilities are being carried 
out at Plymouth, the station in this case being also 
isolated by water, and at the same time guarding 
the entrance to the important dockyard at Devonport. 
At Dover, where the naval harbor is being pushed 
forward with all possible speed, the situation will com- 
prise a floating workshop and dock near the harbor’s 
entrance. This station will prove an important one in 
the strategical defensive scheme of the Admiralty, 
since it guards the Straits of Dover, and thus com- 
mands the only means of communication between the 
English Channel and the North Sea. 

Each base is to be provided with a fast depot ship 
of sufficient speed, so as to be able to render prompt 
assistance in the event of a submarine breaking down. 
This vessel will have a torpedo boat to act as a 
tender. 

Owing to the fact that the machinery of a submarine 
vessel requires frequent overhauling, the exact number 
of these craft which is to be stationed at each point 
in actual service, and the extent of the reserves, is not 
yet finally decided. It is anticipated, however, that 
each base will be equipped with six active boats, to- 


gether with a sufficient supply of reserve craft to en- 
able the above minimum number to be available for 
service at a moment's notice. In view, however, of 
the satisfaction and success of the latest types of sub- 
marines which have been constructed, it has been 
decided to push ahead with the construction of this 
class of fighting unit with all possible speed, while 
the various bases are to be completed and equipped 
during the present year. 





———+0 +o 
THE ECONOMICS OF NEW YORK’S REFUSE DESTRUCTOR, 
Some valuable information on the combined refuse 


destructor and power plant of New York was given in 
a recent number of the Engineering Record. Until 
recently no attempt had been made in America to 
combine power stations with refuse destructors, nor, 
in fact, to dispose of the towns’ refuse by incineration. 
A destructor has now been put down capable of dealing 
with 10,000 pounds of refuse per hour. The refuse 
is delivered on to an apron conveyor which travels at 
a rate of about 70 feet per minute, the conveyors being 
4 feet wide, having 6-inch sides, and a total length of 
89 feet, from the front of the building to the discharge- 
point above the charging door on top of the furnace. 
The apron conveyor enables the rubbish to be sorted 
before it reaches the destructor, and about 60 per cent 
volume of the entire receipts is removed in this way 
by the trimming contractor, who pays for this privilege 
about $1.50 a ton. The 40 per cent which remains is 
delivered on to the charging platform. The furnaces 
are of the top-feed type, and each is divided longt- 
tudinally into two cells, each cell being 8 feet long by 
4 feet wide. The consumption per unit area of grate 
of course varies with the material burned, but it is 
found that over 60 pounds of refuse per square foot 
can be burned under any conditions, so that with a 
total grate area (two furnaces) of 146 square feet 
the minimum capacity is about 10,000 pounds per hour. 
The power plant, which is intended for the lighting 
of Williamsburg Bridge and adjacent buildings, con- 
sists of two Stirling water-tube boilers, each of 200- 
horse-power capacity at 150 pounds per square inch, 
with economizer and auxiliaries; two 100-kilowatt and 
one 50-kilowatt direct-connected sets; and a battery for 
Providing a day load. It is estimated that 1 pound 
of refuse evaporates 1% pounds of water, which, at 
60 pounds per square foot, is 13,140 pounds of steam 
Per hour, The costs of destruction are compared with 
the previous costs of refuse disposal by dumping. The 
amount of refuse delivered per day to the destructor 
18 728 cubic yards, of which 465 cubic yards is taken 
out by the trimmin: contractor, leaving 263 cubic yards 
to be incinerated. The cost of dumping these 263 
cuble yards at Sea at the lowest rates yet secured 
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would be $58.80. The costs of incineration are: Labor 
$8.33, foreman, $2.75, watchman, $2.12, sundries and 
repairs $2.50, interest $2.24: total $17.94. The ashes 
amount to 3.1 per cent, or 8.15 cubic yards, which must 
be dumped at sea at the cost of $1.66, bringing the total 
charges to $19.60, or a saving on the destructor of $34.20, 
or $10,260 per year of 300 days. This saving gives a 
return of 51 per cent on the first cost of the destructor, 
furnaces, and buildings, this cost being about $20,000. 
This figure, however, does not include the conveyor 
and boiler plant, as these introduce other economies, 
namely, the revenue from the trimming contractor and 
the production of power by means of the steam raised. 
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PROPOSED NEW YORK, BROCKTON, AND BOSTON CANAL. 

It is unquestionably true that one of the most dan- 
gerous sections of the coast line of the United States 
is that between Fisher’s Island, Conn., and the ex- 
tremity of Cape Cod. Major J. A. Willard, of the 
United States engineer's office at Newport, has pre- 
pared a map of this coastal region which shows the 
approximate location of 1,076 marine disasters, of 
which all but sixty have occurred within the period 
between 1880 and 1903. For years many authorities 
on the subject have advocated the cutting of a canal 
through Cape Cod, in order to obviate in this way the 
unnecessarily great and recurring loss to life and prop- 
erty annually suffered in the coastwise shipping indus- 
try. A proposal which has been frequently discussed 
within recent years is the construction of such a canal 
through the narrow part of the Cape from Buzzards 
Bay to Cape Cod Bay. A company has, however, been 
lately formed which has another canal project in view 
to furnish a route from New York to Boston materially 
shorter, though the original cost will be greater, than 
that provided by the above-mentioned canal. This 
plan is to run the artificial waterway from Fall River, 
using the Taunton River in part, through Taunton, 
Brockton, and Weymouth and so into Boston Harbor. 
That the project is feasible from an engineering 
standpoint is conceded by the experts consulted, though 
there are legislative difficulties to be overcome by the 
backers of the scheme, notwithstanding its undoubted 
usefulness to future navigation. 








RECENT BALLOON ASCENSIONS IN THE VICINITY OF 
NEW YORK. 

In endeavoring to introduce into America ballooning 
as a sport, Count de la Vaux, the president of the 
French Aero Club, made an ascension at West Point 
during the afternoon of Saturday, March 31. The 
ascension was arranged for by the Aero Club of Amer- 
ica, and Charles Levée, a French aeronaut, accom- 
panied the Count. As there was a strong wind early 
in the day, it was at first thought the ascension could 
not be made. Later in the day, however, the wind died 
down to about 12 or 15 miles an hour, and it was de- 
cided to make the attempt. The balloon, which was a 
large one of 18,000 cubic feet capacity, was finally in- 
flated, some two hours being required for this purpose, 
and the gas being supplied from the government gas 
plant at the army training station. Shortly after 4:30 
P. M. the balloon, carrying the two aeronauts, shot 
upward from the foot of the hill. The huge gas bag 
crashed against the branches of a tree on top of the 
hill, rebounded, and floated south and upward with 
the wind. The basket struck another tree, but the 
aeronauts escaped injury. 

They threw out sand, soon after the start, which 
caused the balloon to rise rapidly before it floated 
diagonally across the Hudson. As soon as it was over 
the river, it began to descend. It fell so far that the 
spectators thought it would settle in the river; but 
finally the aeronauts threw out sufficient ballast to 
cause it to rise slowly and float with the wind over 
the hills on the east side of the river. In something 
like half an hour it disappeared from view over the 
hills just below Garrison, and in less than another half 
hour it descended in the vicinity of Peekskill, having 
covered a total distance of not more than ten miles. 

On April 2 the same two aeronauts made an ascent 
from the Central Union Gas Works, at 138th Street 
and Walnut Avenue, in this city. This time they took 
with them Dr. Julian P. Thomas. The balloon, which 
was one of Count de la Vaux's largest, rose to an ele- 
vation of 3,500 feet, and was in the air for three-quar- 
ters of an hour. It descended: nearby at Glendale, on 
Long Island, amid a crowd of several thousand persons 
who mobbed the aeronauts in an effort to obtain souve- 
nirs. 

The following afternoon an ascension was made by 
Paul Nocquet, a young Belgian sculptor of great prom- 
ise. Nocquet rose from the same starting point at five 
o’clock, and was carried by a gentle northeasterly 
breeze slowly across the East River. An hour later 
his balloon was still above Long Island City, and dur- 
ing another hour it had drifted from Long Island City 
to Flushing and thence to Jamaica, At 7:50 P. M. it 
was seen above Cold Spring Harbor, on the north 
shore of Long Island. At this point it was lost to 


view. A change in the wind carried it directly toward 
the ocean. Shortly after ten o'clock it was found at 
the ocean’s edge on Jones's beach, but the aeronaut 
was missing. Footprints in the sand showed that he 
had landed safely and had apparently tried to walk to 
Amityville, the lights of which must have been visible 
to him some six miles away. To do this he was obliged 
to swim several streams and cross muddy marshes. In 
his vain effort to reach the lights he fell exhausted 
about a mile from the balloon, and his body was found 
the next day in the marsh. The tragie end of this 
young man was entirely unnecessary and is well-nigh 
inexplicable, unless it be that he feared the tide would 
rise and cover the sand spit upon which he landed, 
and that he was unacquainted with the locality and 
did not know its dangers. There was a lifesaving . 
station less than a mile from where he landed, and 
he could easily have spent the night there. The end- 
ing of Nocquet’s balloon voyage shows that only ex- 
perienced aeronauts conversant with the country over 
which they are to travel, should attempt ascensions. 
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SCIENCE NOTES. 

The following method of sticking hot charcoal pow- 
der to cold bodies is given by G. Tammarn in Ann..d. 
Physik: On dipping a cold glass rod into hot powdered 
charcoal containing very little occluded gas, it is found, 
on withdrawing the rod, that a layer of the powder 
sticks to the rod, the thickness of the layer increasing 
with the difference of temperature between the powder 
and the glass. If the rod remains long enough in the 
powder to acquire its temperature the phenomenon does 
not take place, and, on the other hand, if the rod with 
the powder on it is held until the powder cools, it 
ceases to adhere. The other forms of carbon do not 
exhibit the phenomenon, which, however, is indepen- 
dent of the nature of the rod. With SiO, powder a 
slight amount sticks, but this does not fali off on cool- 
ing. The author shows by using a glass rod in one ex- 
periment and an earthed conductor in another, that the 
phenomenon is not of an electrical nature, no difference 
being observed in the two cases; also by performing 
the experiment in air at 0.5 millimeter pressure and 
finding no change, he shows that the cause is not to be 
found in the currents due to cccluded gases. He-there- 
fore concludes that the attraction is due to a particular 
kind of field of force only existing with considerable 
temperature gradient. 


Two out of the three types of rays emitted by the 
radio-active elements, known as the beta- and gamma- 
rays, are substantially of the same nature as those 
emitted by a Crookers tube. Thus the beta-ray is the 
familiar electron in motion and corresponds with the 
cathode-ray, while the gamma-rays result from the 
beta-rays in much the same way as the X-rays result 
from the cathode-rays. The difference is that the 
X-ray bulb acts under the action of a constant supply 
of external energy and ceases to work the moment the 
supply fails, whereas the radio-elements are entirely 
independent of external stimulus or supplies of energy. 
In the resemblance between the beta-rays and gamma- 
rays and the cathode-rays and X-rays of the Crookes 
tube there is an important difference. The electron 
which constitutes the cathode-ray travels ordinarily at 
a speed about One-tenth hat of light, whereas the 
beta-rays of uranium trave with a speed about seven 
times greater. Like the cathode-rays, the beta-raye are 
deviated by a magnet, but with much greater difficulty. 
Some of the beta-rays of radium have a velocity 95 
per cent that of light. The beta-rays are not penetrat- 
ing enough, while the gammm-rays are too penetrating 
for radiography. Eight centimeters thickness of alumt- 
nium are necessary to absorb half the gamma-rays, 
while Rutherford has shown the effect on an electro- 
scope of the gamma-rays from 30 milligrammes of radi- 
um bromide after passing through a foot thickness of 
iron. 


All three radium emanations possess the extraordl- 
nary power of imparting to inactive solid objects in the 
neighborhood a new and distinct type of temporary 
activity. This “imparted activity” decays also accord- 
ing to regular laws, which are characteristic and dis- 
tinctive in each case for the different elements from 
which they are derived. This process has been eluci- 
dated and shown to be due to a change occurring in 
the gaseous emanation. Gradually and continuously it 
turns into a new type of radio-active matter, non-vola- 
tile and so depositing itself as a film upon any solid 
object available. The films are invisible and unweigh- 
able, and are only known by their activity. Neverthe. 
less, if such a surface rendered active by cxposure to 
the emanation is scrubbed with sand-paper, the film is 
removed and the activity is then found on the sand- 
paper. In consequence mainly of these and allied phe- 
nomena the view was put forward in 1902 by Prof. 
Rutherford and Prof. Soddy that the radio-elements 
were in a state of continuous and spontaneous change, 
capable of an exact quantitative expression, and that 
the emanations and allied bodies were the products of 
these changes. 












































A RAILWAY MAIL CATCHER. 


ny FRANK w'CLURE 
A new mail catching and delivering device for use 


in connection with fast trains is attracting no little 
and, it is understood, is soon 
This in 
provides for the receipt and delivery of the 
moment, after the illus 
Tests with bags weighing 
with the train going at the 


attention at this time 
to be thoroughly tested by the government 
vention 
facks at the 


same manner 


trated in the photograph 
60 pounds have been made 
following rates of speed: 6, 15, 20, 30, 35, 40, 50, 60, 
and 70 miles per hour. The present requirements of 
the government are that railway mail-catching devices 
a speed of 60 miles an hour. Those who 
different 
while the machine did not fail 


time, the catch was more and more 


shall work at 


witnessed the tests at the rates of speed 
enumerated state that 
to work at any 
satisfactory as the speed increased 


The crane of this machine is suspended on a swivel 


post Suspended from it is a sort of reversible cradle 
of steel wires The hook in the crane catches the wire 
hand which holds the mail sack, and the sack is 
dropped into the cradle, whereupon the entire machine 
is swung « x l the impact, and it is thus 
carried out of the way When another train comes 
along, even though a trainman may be leaning from 


the door of an express car or a passenger from a car 


step, there is no danger of his being struck by any 
part of the mail-catching and delivering device. This 
is & most important feature of the new invention. The 


machine is set anew each time when it is to receive 
and deliver mail It will work either forward or back 
ward 

The device in the car door is set by the clerk on 
the car and locked in place, and the exchange of the 
sucks takes isutomatically without any further 
attention. The fact that in 
held 


feature claimed for this machine 


place 
the exchange each sack 
another importani 


This avoids all pos- 


is grasped and securely is 


sible danger of a sack being ground to pieces beneath 
the train wheels or being otherwise destroyed MD 
Cummings, an Ohio man, is the inventor of the device 
The tests here 
Valley Road near Columbus 


described were made on the Hocking 
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AN APPARATUS FOR RECORDING THE OSCILLATIONS 
OF LIGHTHOUSE TOWERS. 
BY DR. ALFRED GRADENWITZ, 

The oscillations ef lighthouses, due to the pressure 
of the wind, are a serious drawback to their operation 
interfering as they do with the regular working of the 
lighting outfit, and frequently causing fissures in the 
walls. In order to reduce these oscillations to a mini 
mum, the weight proper of the lighthouse tower should 
be chosen as high as possible (by constructing the 
walls of heavy granite slabs or the like), so as to far 
outweigh the pressure due to the action of the wind 

Special attention has been recently paid in France 
to this point in the construction of lighthouses, Mr 
J. Richard, of Paris, the well-known instrument maker, 
having been intrusted by Mr. Ribiéré, chief engineer 
of the lighthouse service, with the design of a record 
ing apparatus, by means of which the oscillations of 
lighthouse towers could be checked. 

.This apparatus, which has just been constructed, is 
installed at the top of the tower, and enables the 
amplitude of oscillations as well as their frequency to 
be ascertained with a high accuracy As seen from 
the engraving, the apparatus consists of a cast-iron sup- 
port having three level screws, and is installed on the 
summit of the tower of which the displacement is to 
be measured. On this support is placed a fixed glass 
plate, and bearing on the latter are four steel balls, on 
plate free to 


which is smoked-glass move 


A recording pencil carried by a slide is driven 


rested i 
about 
by clockwork in a straight line over this smoked-glass 
plate at a rate of 2 millimeters (0.08 inch) per second. 

The clockwork, slide, and drawing pencil are rigidly 
If the lat 


ter be caused rapidly to oscillate, the glass plate rest 


connected to the support of the apparatus 


ing on the steel balls will remain immovable in virtue 
of its inertia, and the drawing pencil will 
series of undulations, representing 


record a 


both the frequency of the oscil 
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A NEW MAIL CATCHING AND DELIVERING DEVICE 


of recent construction 
where it has borne out their safety of construction, the 
oscillations being always so weak as to exert no appre- 
ciable influence in the case of sufficient strength of the 
lighthouse 
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A PNEUMATIC DECK-CALKING TOOL. 


Numerous devices have been designed for supplant- 


of French lighthouse towers 


ing the tedious, laborious, and protracted system of 
calking the decks of vessels by hand labor, but these 


efforts have not proved completely successful, since 

















PNEUMATIC DECK-CALEING TOOL IN OPERATION, SHOW- 
ING SEAM OPENER AND CALKING IRON WITH 
PNEUMATIC HAMMER, 


the various appliances have not possessed a mechan 
ical system of gathering the oakum so that it can be 
fed into the seams of the deck. An ingenious pneu- 
matic tool for the accomplishment of this work, how- 
ever, and which has been adopted by the British navy, 
has been placed on the market by the Pneumatic Engi- 
neering Appliances Company, of London, by means of 


which the whole task, including preparation of the 
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seams and calking, can be carried out without involy. 
ing any handling of the oakum 

The appliance comprises three tools. In the first in. 
stance, the seam opener is employed to open the in- 
terstice to the desired width to receive the oakum, 
Then the first calking thread is inserted by the aid of 
the calking tool, and finally two threads of oakum are 
calked down on top of the first one by means of the 
calking iron. The oakum is laid down on the seam in 
lengths, and one end threaded through the nose of 
the feeder, as shown in the accompanying illustration, 
As the feeder is moved along, the oakum is gathered 
up and is hammered into the seam by a pneumatie 
hammer, which fits the tool. 

The feeder is made of cast steel, and is arranged to 
fit the apparatus by means of a steel pin, which passes 
through a double eye-piece, through which the power 
of the hammer is transmitted. To protect the teol 
trom injury, the bearings are fitted with rubber cush- 
ions, and the whole appliance is designed with a view 
to insuring a long life. 

The operation is very simple, and does not call for 
any particular skill in its manipulation. At the same 
time, it enables the work of calking to be carried out 
very expeditiously, and at a speed with which hand 
work cannot be compared. Furthermore, experience 
has shown that the work can be carried out much more 
uniformly by its use. With two sets of tools 690 feet 
per day can be calked by two apprentice carpenters, 
while for drumming decks one similar workman can do 
900 feet per nine hours. In use the tool has shown a 
saving of 300 per cent. The British Naval Depart- 
ment are employing the tool] extensively for calking 
the decks of warships, while it is also in operation in 
numerous shipyards. 
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Some Automobile Statistics, 


Some statistics of unusual interest concerning the 
automobile industry in the United States have just 
been brought out in the course of the litigation now 
progressing against certain manufacturers, dealers, 
and users for infringement of the Selden patent. The 
plaintiff in all the suits pending is the Electric Vehicle 
Company, and in order to prove the extensive recogni- 
tion which the Selden patent has been accorded by the 
industry, President H. J. Budlong was called to the 
stand to testify concerning the amount of business 
that has been transacted under licenses granted under 
the patent. A summary of Mr. Budlong’s testimony 
shows the following records to have been kept by the 
licensors, all the figures having been furnished by 
manufacturers in depositions under oath. According 
to these official figures, as sworn to in the United 
States Circuit Court, the number of vehicles 
manufactured and imported under license, from Janu- 
ary 1, 1903, to January 1, 1906, was 41,696. The valua- 
tion of these cars was $63,141,437.22 and the royalties 
paid on them to the licensors was $814,183.52. All of 
the figures given represent cars actually sold. 

The increase of production in 1904 over 1903 amount- 
ed to 30 per cent in the number of vehicles, and the 
increase in the value of the gross sales was 58 per 
cent. 

The increase of 1905 over 1904, in the number of 
vehicles, was 32.5 per cent, while the increase in the 
value of the product sold rose to 66.2 per cent. 

The total business in 1905, according to the testl- 
mony, amounted to 17,840 vehicles, having a valuation 
of $31,814,758.99. 

These figures reveal some averages of peculiar in- 
terest. Taking the total number of cars produced by 
the licensed makers and their selling prices, it is 
shown that the average selling price for cars of all 
sorts in 1903 was approximately $1,170. {In 1904 the 
average price was $1,422. In 1905 it was $1,784. For 
the three years 1903, 1904, and 1905 the average sell- 
ing price of domestic cars was $1,429 and of imported 
cars $6,710. 

This is the first time that any such thing as reliable, 
official figures have been furnished; and as there are 
thirty-seven concerns now operating under the Seiden 
patent, who handle the great ma- 
jority of all the motor cars made 


total 





lations and their amplitude, which 
records may be readily compared 
with other similar ones 

It is 
that the tower should not rock ex 
cessively, lest the gravity produce 
smoked 


obviously indispensable 


a displacement of the 
plate In most 
lighthouse 
will, however, be found to be so 
slight as to fulfill this condition 
from 
milli 


glass cases the 


oscillations of towers 


their amplitude being far 
figure of 0.6 
inch) ascribed to 
Fresnel for a period 
of 1 to 2% seconds 


The 


reaching the 
(0.024 


them by L 


meter 











above-described apparatus 


has been installed on a number 


ew 


and sold in this country, these sta 
tistics from the court testimony 
throw a broad light on the situa- 
tion. 





Sia dnatebos 

An important discovery has 
been made at Rushan Castle, i@ 
the Isle of Man, which dates from 
the tenth century, the foundations 
of a minting house having been Un 
earthed. The sunken fireplace is 
almost perfect, and portions of 
the crucibles, some copper dross, 
and a large number of Derby 
coins were found. It is conject 
ured that here were minted the 
coins which the Stanleys made Cur ~ 
rency when kings of Man. 
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100-HORSE-POWER SUCTION-GAS-PROPELLED BOAT ON 
THE BIVER RHINE. 


E ENGLISH COBRESPONDENT OF THE SCIENTIFIC AMERICAN, 


BY TH 

The utilization of the suction gas engine for certain 
classes of marine work, such as the propulsion of 
barges, as designed by the well-known Otto Gas Engine 
Company, of Deutz, is being extensively developed in 


Four-Cylinder, 100-Horse-Power Producer-Gas Engine of the “ Lotte.” 
The Engine is Started by a 6-Horse-Power Motor. 


Germany for freight-carrying traffic between the inland 
industrial centers and cities and the principal seaports 
on the coast. This movement is due to the greater 
economy that is proved to be derivative from the em- 
ployment of this system of propulsion, since it enables 
the craft to be operated much more cheaply than is 


possible with steam or any other type of traction, while 
the work can be carried out much more expeditiously 
and efficiently than by towage either with animal, tug- 
boat, or other power. 

The Otto Gas Engine Company have up to the pres- 
ent fitted their suction gas system upon eleven vessels, 
the power of the various engines ranging from 35 
horse-power to 90 horse-power. In these craft the 
design of the engine has follewed the well-known hori- 
zontal arrangement, the number of cylinders in the 
case of the 35 horse-power engine being two, while for 
others developing the greater powers four cylinders 
are employed, in order to obtain a more perfect bal- 
ancing of the engine. In the case of the 90-horse-power 
boat the engine has a running capacity up to a maxi- 


mum of 325 revolutions per minufe. 
Recently, however, the company have carried out an- 
other installation upon similar lines, which possesses 


especial interest, inasmuch as it is one of the largest 
installations of this type of plant for river traffic that 
has yet been designed. The craft in question, known 
as the “Lotte,” is a flat-bottomed barge such as is gen- 
erally used for this class of work, measuring 139 feet 
6 inches in length with a beam of 15 feet, and having 
a draft of 6 feet 6 inches with a load of 240 tons. The 
engine, which is of the four-cylinder horizontal type, 
develops a maximum of 100 horse-power. It was origi- 
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little space, being very compact and with the integral 
parts placed conveniently together, as the accompany- 
ing illustrations show. The gas producer is placed in 
front of the engine room and separated therefrom by a 
bulkhead with sliding doors, which may be closed 
during the time the grate of the gas producer is being 
cleaned and the ashes and clinker removed. In the 


opposite corner is placed the scrubber, while over the 
engine is carried the gas equalizing box. The engine 
is placed athwart the vessel, so that the crankshaft 
extends centrally, and in the same longitudinal plane 
as the propeller shaft, to which it is connected. The 
flywheel is placed between the sets of twin cylinders, 
is about five feet in diameter, and of heavy proportions. 

For facilitating starting there is a small single-cylin- 
der motor developing 6 horse-power, and driven by 
benzine fuel, which sets the main engine in motion by 
means of a frictional connection with the flywheel, this 
coupling being continued until the ignition in the 
cylinders of the larger engine commences, and the lat- 
ter has attained sufficient momentum to run without 
further assistance, when the small motor is thrown 
out of gear. This benzine engine also drives through 
belting and shafting a small fan-blower that is 
brought to bear upon the fuel in the producer, after the 
engine has been standing stationary for some time, 
thereby enlivening the combustion of the fuel within 
the gas producer. 

The power exerted by the engine varies from 80 to 
100 horse-power, and at the latter maximum power the 
engines are capable of driving the boat with a full load 
of 250 tons, at a speed of 3% miles per hour against 
the current in the river, which at some places is some- 
what swift'and powerful. The total space occupied by 
the engines and necessary generating plant is approxi- 
mately 14 feet in width by 20 feet in length. 

Propulsion is carried out by a single screw 4 feet 
3 inches in diameter, fitted with four blades which 
are made reversible in direction by a rack-and-pinion 
motion. The reversing gear constitutes an interesting 





395 


main engine shaft, and the action of this combination 
causes the reversing rod to be moved backward or for- 
ward as the case may be. To operate the mechanism 
the clutch is thrown either into the forward or back 
gear by the manipulation of the frictional coupling 
with the main engine shaft. It is also possible to vary 
the pitch of the propeller blades in accordance with 








Engine Room of the Producer-Gas Boat “ Lotte.” Producer on the Left. 
Scrubber in the Right-Hand Cerner. 


the action of the engine, there being a divided scale, 
and by varying the pitch in consonance with this it 
can be gradually increased until the maximum load is 
attained. 

This vessel has proved highly economical in opera- 
tion. The distance between Cologne and Rotterdam 
is 187% miles, and the time occupied on the round trip 
including all stoppages, with an average load of 200 
tons, occupies fourteen days, giving an average daily 
run of 271-7 miles under all conditions, thereby en- 
abling twenty-six round journeys per year to be accom- 
plished. The cost of the vessel is approximately 
$11,250 and the annual expenses of operation, main- 
tenance, etc., work out as follows: 

Depreciation on hull, 5 per cent on 


Ree eee rr EE Uy ty $260.00 
Depreciation on engines, 10 per cent 

ON. DERE Raveticcakacisnsivaween 625.00 
Interest on capital, 5 per cent on 

SUITES isicvacivcts voaseselenueens 562.50 
[OIRO s Sisixc cis pence kangeeekioa 11.25 
Navigation dues, 26 round trips..... 975.00 


Fuel—anthracite at $5 per ton— 
burned at the rate of 1.32 pounds 
per horse-power hour for 75 hours 
per round trip, 50 hours upstream 
and 25 hours downstream — 117 


Caen a's 60d nko Rb eK ea Dae 585.00 
Lubricating ofl, etc...............6% 243.76 
WEE civics Raxawecseatete me 1,750.00 

Total annual outlay............. $5,002.50 


During the year, 5,200 tons were carried, represent- 








Rally designed for service upon the River Blbe, but 
when it was completed by the engine builders it was 
retained by them for their own river traffic between 
Cologne, Antwerp, and Rotterdam, a total distance of 
about 190 miles. 

The engine, together with its necessary equipment 
Comprising the producer, scrubber, etc., occupies but 








THE SUCTION-GAS-PRODUCER BOAT ‘ LOTTE.” 


feature of the vessel. The rod which carries out the 
reversing motion ends in a series of toothed racks 
which gear with corresponding pinions on the axes of 
the reversible propeller blades. There is a combination 
comprising a friction coupling, differential gear wheels, 
toothed clutches, and helical gearing, through which 
the power requisite for reversing is taken from the 





ing 1,950,600 ton miles, which corresponds to a cost of 
about 0.25 cent per ton. Had the material been trans- 
ported from Cologne to Rotterdam by the ordinary 
steamboats, the tariff for transport would have been 
about 50 per cent higher, while the lowest rate by the 
railroad would have been five times as much. On the 
Saarbriicken-Miihlhausen canal there is a barge of 240 
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300 


tons fitted with a similar engine, and in this case the 
round trip of 170 miles occupies thirty days, including 
nine days’ detention, and nine days with light 
Under these conditions the cost of 
transport by the suction-gas propelled craft is 33 per 
cent lower than that of horse traction, while the boat 
during the year makes eleven round trips as compared 
with seven complete journeys which were possible by 
animal traction before the introduction of the present 
system. 


load. 
disadvantageous 
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MOTOR ROLLER SKATES. 


BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 





The new motor skate which has been lately brought 
out at Paris by M. Constantini, a well-known inventor 
of carbureters and other devices for automobiles, is 
attracting considerable attention owing to its novelty, 
seeing that this is the first time that a gasoline motor 
has been applied to a roller skate. A short time ago 
we gave a description of this apparatus, which was ex- 
posed for the first time at the Paris Automobile Show. 
Since the above article appeared we have been able to 
secure the present photographs, which were kindly sup 
These show the skates as they 
In view of the fact that each 
motor, 


plied by the inventor. 
are applied to the person 
skate contains a gasoline 
and spark coil, it will be seen that the whole has been 
The use of the 
very 


carbureter,. battery, 
reduced to a comparatively small size. 
is found smooth 


On the back of each skate will be 


rubber-tired wheels to give a 
running movement 
the small 


and the spark coil. 


box which contains the 
the 


passes up to 


observed sheet-iron 


battery From box a pair of 
wires rubber the 
leather belt which the person wears, and upon the belt 
is placed the switch by which he is able to make or 
break the ignition circuit when he wishes to start o1 
stop the motor or to regulate its speed. On the back 
part of the belt is fixed a smal! gasoline tank in the 
form of a flat and slightly curved sheet-iron box. From 


treated to 


protected by tubing 


this reservoir a small rubber pipe specially 
withstand the deteriorating action of 
down to the skate and connects with each ot 
the carbureters. A second controlling device 
fastened to the belt enables the person to ad- 
just the gasoline feed from the tank to each 
of the motors. The gasoline reservoir is made 
to hold from one-quarter to half a gallon of 
fuel. Owing to its small size and flat form it 
occupies but little room and, as will be ob 
served, is covered by the coat, leaving nothing 
visible but the tubes and wire running to the 


runs 


gasoline 


skates. Each motor weighs 4 kilogrammes 
(8.8 pounds) and consumes a liter of gaso- 
line per 60 kilometers (% gallon every 35 


miles). The weight of the skate complete is 

but 6 kilogrammes (13.2 pounds), and speeds 

of from 3 to 25 miles an hour are obtainable 

with it. To start, the operator turns on the 
gasoline, relieves the compression by means of 

a special valve-raising lever, and then skates 

along the road. As soon as he has gotten under way, 
he switches on the ignition current, and the motors be 
gin to operate. If the not take care to 
lean forward at this moment, the sudden acceleration 
may upset him. To stop, it is only necessary to break 
the ignition circuit or to raise one's self upon the front 
wheels. By doing the latter, the driving wheels are 
raised off the ground and the motors running 
free. If one motor runs faster or better than the other, 
the operator can correct this by moving that foot back 
of the other, or by bearing more weight upon the faster- 
running skate. M. Constantini has given the 
skate a very thorough trial and has been exercising 
with it in the parks near the city He finds that a 
person can travel either at slow speed or at quite a 
rapid rate, and that he 
using the device, and to controlling the speed of the 
motors easily. 

At present the inventor is engaged in constructing 
two different types of motor skate. The first of these 
is the one we have already described in detail in a pre- 
ceding number, and which is shown in the present 
illustrations, it having been but slightly improved 
in the details since the last account. Since then 
the inventor has designed a new form of motor skate, 
which he has already constructed at his factory. 
In the second form the exterior of the skate re- 
mains about the same, but otherwise it differs con- 
siderably from the one just mentioned. The main 
difference lies in the fact that only one of the skates is 


novice does 


race, 


new 


accustomed to 


soon becomes 


fitted with a gasoline motor, and the latter is made 
to drive the second skate by means of a rod which 
passes across and connects the two. The rod has a 


universal joint on each end at a point near the skate, 
and is attached at one end to the motor body and at 
the other to the frame of the second skate. In this 
way the rod keeps the skates spread at the right dis 
tance and makes the whole system quite steady, espe- 
ciclly as the feet cannot spread accidentally too far 
apart, such as often happens with roller skates. In 
practice it is thought that there will be no disad 
vantage in having the two skates thus connected to- 
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gether. The motor has been made larger in this case 
and has power enough to operate both skates. This 
form is intended to be used by sportsmen, for races, 
and in all cases where a high speed is wanted, while 
the first form is adapted for moderate speeds. 

In the second form of skate, of which we give a sec- 
tional view, the available space between the four wheels 
is almost entirely taken up by the large motor and its 
carbureter, while the space under the second skate is 
utilized to stow the gasoline tank, which is of con- 
siderable size, and also the battery and spark-coil, thus 
dispensing with the double battery and coil which the 
first system uses. The gasoline tank has a capacity 
of about a gallon, and this is found upon trial to be 
enough for a run of 50 or 60 miles. A rubber tube 
passes across along the rod to take the gasoline over 
to the motor on the other skate. A novel feature is 
the use of two different speeds on the wheels, and this 
is obtained by the arrangement which is shown in the 
section. The motor is placed in a nearly horizontal 
position. The air-cooled cylinder is seen at A, the pis- 
ton at B, the connecting rod at P, and the crank at R. 
At C are the valves, which are operated by a rod from 
the cam, Z, the latter being driven by a gear from the 
motor shaft. This shaft is in two halves, as indi- 
cated by the letters, FF. From the upper half a set of 
gears connects with the rear axle. A similar gear train 
is driven from the lower half. The two gear trains have 
different ratios and they can be connected with the rear 
axle by a friction clutch on either side. Thus, on the 
lower side we have the pinion, S, mounted on the metor 
shaft, working with the gear, G; and then the pinions, 
H and J, mounted on a countershaft, and the gear, J, 
on the rear’ axle. The latter gear is mounted on a 
collar, 7, which runs loose on the axle. Keyed to the 
collar and sliding upon it is the friction cone, M, which 
is pressed down by the spring, N. This cone works in 
a second cone, L, which is keyed fast to the axle. By 
operating a lever we allow the spring to throw in the 
lower clutch and thus obtain a given speed on the rear 
axle. Throwing out this clutch and operating the upper 
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The Electric Production of Nitrates from the Atmos. 
sphere and Its Significance to Mankind .* 


BY PROF. SILVANUS P, THOMPEON, D.8C., F.R.8, 


As the demand of the white races for wheat ag a 
food-stuff increases, the acreage devoted te wheat-grow- 
ing increases, but at a less rapid rate; and, being lim. 
ited by climatic conditions, it will, in a few years, per- 
haps less than thirty, be entirely taken up. Then, ag 
Sir Wm. Crookes pointed out in his presidential ad. 
dress in 1898, there will be a wheat famine, unless the 
world’s yield per acre—at present about 12.7 bushelg 
per acre on the average—can be raised by the use of fer 
tilizers. Of such fertilizers the chief is nitrate of soda, 
exported from the niter beds in Chili. The demand for 
this has risen from 1,000,000 tons in 1892 to 1,543,920 
tons in 1905; and the supply will, at the present rate, 
be exhausted in less than fifty years.. Then the only 
chance of averting starvation lies, as Crookes pointed 
out, through the laboratory. 

In 1781, Cavendish had observed that nitrogen, which 
exists in illimitable quantities in the air, can be caused 
to enter into combination with oxygen, and later he 
showed that nitrous fumes could be produced by pass- 
ing electric sparks through air. Although this labor- 
atory experiment had undoubtedly pointed the way, 
though the chemistry of the arc flame had been inves- 
tigated in 1880 by Dewar, and though Crookes and Lord 
Rayleigh had both employed electric discharges to cause 
nitrogen and oxygen to enter into combination, no 
commercial process had been found practical for the 
synthesis of nitrates from the air until recently. 

After referring, in passing, to the tentative processes 
of Bradley and Lovejoy, of Kowalski, of Naville, and to 
the cyanamide and cyanide processes, attention was 
directed to the process of Birkeland and Eyde, of Chris- 
tiania, for the fixation of atmospheric nitrogen, and 
their synthetic production of nitrates, by use of a spe 
cial electric furnace. In this furnace an alternating 
electric are was produced at between 3,000 and 4,000 
volts, but under special conditions which resulted from 
the researches of Prof. Birkeland; the arc being formed 
between the poles of a large electro-magnet, 
which forced it to take the form of a roaring 
disk of flame. Such a disk of flame was shown 
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in the lecture theater by a model apparatus 
sent from Christiania. 

In the furnaces, as used in Norway, the disk 
of flame was 4 feet or 5 feet in diameter, and 
was inclosed in a metal envelope lined with 
firebrick. Through this furnace air was blown 
and emerged charged with nitric oxide fumes, 
These fumes were collected, allowed time fur- 
ther to oxidize, then absorbed in water towers 
or in quicklime, nitric acid and nitrate of lime 
being the products. The research station 








one gives a second speed from the other train of gears, 
which has a different speed reduction. M. Constantini 
expects to organize a special event in order to bring 
his system to the attention of the public. Three sports- 
women equipped with the skates are to have a race 
over some of the principal avenues of the city, from 
the Place de la Concorde to the Maillot Gate, where the 
paving is either asphalt or wood, and has a smooth 
surface. Racing events are also to be held in the 
Velodrome. To show the interest which the new de- 
vice has already awakened, we may state that the Shah 
of Persia has ordered three pairs of the motor skates. 
The inventor has already had several flattering offers 
for the sale of the English and American patents. 





Official Meteorological Summary, New York, N. Y., 
March, 1906. 

Atmospheric pressure: Mean, 30.09; highest, 30.90; 
lowest, 29.45. Temperature: Highest, 55; date, 27th; 
lowest, 16, date, 24th; mean of warmest day, 50; date, 
27th; coldest day, 21; date, 23d; mean of maximum for 
the month, 40.6; mean of minimum, 29.2; absolute 
mean, 34.9; normal, 37.6; average daily deficiency com- 
pared with mean of 36 years, —2.7. Warmest mean 
temperature for March, 48, in 1903; coldest mean, 29, 
in 1872. Absolute maximum and minimum for this 
month for 36 years, 74, and 3. Precipitation: 5.58; 
greatest in 24 hours, 2.44; date, 3d and 4th; average 
for this month for 36 years, 4.09; excess, +1.49; great- 
est precipitation 790, in 1876; least, 1.19, in 18865. 
Snow: 13.4. Wind: Prevailing direction, northwest; 
total movement, 12.017 miles; average hourly velocity, 
16.2 miles; maximum velocity, 64 miles per hour. 


Weather: Clear days, 7; partly cloudy, 12; cloudy, 12. 
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One of the London motor omnibus companies annu- 
ally writes 25 per cent off the value of its motor vehi- 
cles for depreciation. This is more than some advo- 
cates of motor traffic deem necessary, but omnibus 
work is much more severe on the vital parts than that 
of other forms of motor vehicles, 
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HORIZONTAL CROSS-SECTION OF THE LATEST FORM OF 
MOTOR ROLLER SKATE, 


r near Arendel was described, also the factory 
at Notodden, in the Hitterdal, where electric 
power to the extent of 1,500 kilowatts was al- 
ready taken from the Tinnfoss waterfall for 
the production of nitrate of lime. This pro 

duct in several forms, including a basic nitrate, was 

known as Norwegian saltpeter. Experiment had shown 
that it was equaliy good as a fertilizer with Chili salt- 
peter, and the lime in it was of special advantage for 
certain soils. The yield of product in these furnaces 

Was most satisfactory, and the factory at Notodden, 

which had been in commercial operation since the 

spring of 1905, was about to be enlarged; the neigh- 
boring waterfall of Svaelgfos, being now in course of 
utilization, would furnish 23,000 horse-power. The 

Norwegian company had further projects in hand for 

the utilization of three other waterfalls including the 

Rjukanfos, the most considerable fall in Telemarken, 

which would yield over 200,000 horse-power. Accord- 

ing to the statement of Prof. Otto Witt, the yield of 
the Birkeland-Eyde furnaces was over 500 kilogrammes 
of nitric acid per year for every kilowatt of power. 

The conditions in Norway were exceptionally good for 

the furnishing of power at exceedingly low rates. 

Hence the new product could compete with Chili salt 

peter on the market, and would become every year 

more valuable as the demand for nitrates increased 
and the natural supplies became exhausted. 
en tet 
Aluminium BSreastplates. 


The Italian expert, Scandroglio of Leglano, has pre 
pared three kinds of breastplates. The first is com- 
posed of six plates of pure aluminium 0.5 millimeter 
thick, rolled, placed one on another, and wrapped in 
sized cotton canvas; it resists lead projectiles of 10.35 
millimeters in caliber. The second is formed of two 
plates of aluminium with 4 per cent of copper, rolled, 
2 millimeters in thickness, and covered with sized 
canvas. It stops the projectile of the Italian revolver 
of the 1889 model. The third breastplate contains 
three plates of the same metal, 5 millimeters thick, and 
stops the ball of the Italian musket of the 1891 model, 
These breastplates are claimed to be less thick and 
heavy than those previously used with the same 
results. 


* Abstract from a discouree delivered at the Roya! Institution, London. 



































accounts. 
_ Cileago, 11, March 31, 1906, 











Aprit 14, 1906. 
Correspondence, 
the Extension of Patents. 
To the Editor of the SCIENTIFIC AMERICAN: 

The idea of extending patents that have been un- 
profitable does not insure that the extended patents will 
prove better and leads to repeated extensions and 
therefore to perpetual patents. If that is good doctrine 
on patents, then whoever fails in any enterprise may 
call on Congress to set him on his feet again. 

Patents are granted for the encouragement of the 
originating of new inventions, not to stimulate the 
working of old devices, and the absence of extensions 
will have not the least adverse influence on invention. 
If the inventor gets rich, well and good; if not, his is 
certainly not the oaly field of broken hopes. 

Formerly patents were granted for fourteen years, 
with seven years’ extension, making twenty-one years. 
When the extension law was repealed, patents were 
issued for seventeen years. That seemed a long time; 
but if it is thought too short, then the most we should 
do in justice to the public would be the twenty-one 
years of the old-time extended patents. 

The encouragement of invention does not consist so 
much in the length of time for which patents are 
granted as in the ease with which patents can be 
obtained; and in this direction there is great room 
for improvement. The present seventeen years is long 
enough, and if patents were granted on hundred-year 
terms, it would not stimulate invention in the least 


over the present rate. J. F. HARTMANN. 


Providence, R. I., April 2, 1906. 
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Chanute on the Wright Brethers’ Achievement in 
Aerial Navigation, 
To the Editor of the ScrenTiFIC AMERICAN: 

Upon my return last evening from a ten days’ trip 
to New Orleans I received your letter of 19th and 
telegram of 29th instant, asking me for a verification 
of the statement in the Illustrirte Aeronautische Mit- 
teilungen, that I witnessed a flight of about half a 
kilometer by the aeroplane machine of the Wright 
brothers. 

This is quite true. The Wright brothers have for 
the past two years been in possession of a successful 
flying machine driven by a motor, to my certain knowl- 
edge, and have been gradually perfecting it. 

On the 15th of October, 1904, 1 witnessed a flight 
of 1,377 feet performed in 23 4-5 seconds, starting from 
level ground and sweeping over about one-quarter of a 
circie, at a speed of 39 miles per hour. The wind 
blew at some six miles per hour, but in a diagonal 
direction to the initial course. After the machine had 
gone some 500 feet and risen some 15 feet, a gust of 
wind struck under the right-hand side and raised the 
apparatus to an oblique inclination of 15 to 20 degrees. 
The operator, who was Orville Wright, endeavored to 
recover an even transverse keel, was unable to do so 
while turning to the left, and concluded to alight. 
This was done in flying before the wind instead of 
square against it as usual, and the landing was made 
at a speed of 45 to 50 miles an hour. One side of the 
machine struck the ground first; it slewed around and 
was broken, requiring about one week for repairs. 
The operator was in no wise hurt. This was flight 
No. 71 of that year (1904), and on the preceding day . 
Wright brothers had made three flights—one of 4,001 
feet for less than a full circuit of the field, one of 
4,903 feet covering a full circle, and one of 4,936 feet 
over rather more than a full circuit, alighting safely. 

The illness of a near relative, who had to be taken 
to the seashore, prevented me from being present at 
the greatly longer flights of September and October, 
1905, but I visited Dayton in November, on my return, 
and verified the absolute accuracy of the statements 
which the Wrights have since made, over their own 
signatures, to the Aérophile of Paris and to the Aero 
Club of New York. There is no question in my mind 
about the fact that they have solved the problem of 
man-flight by dynamic means. 

Believing that this solution had a money value, they 
have, until recently, preserved whatever secrecy they 
could, particularly when those who chanced’to learn 
of their experiments made inquiries as to the construc- 
tion and details of their apparatus; but since the 
French Papers have published that negotiations were 
pending for the use of their machine, they have given 
Some particulars of their performances. As the first 
use will be in war, it is my belief that the various pur- 
chasers will desire to preserve such secrecy as may be 
Practicable concerning the further developments. 

In addition to the great feat of inventing a practical 
flying machine the Wright brothers have, in my judg- 
Ment, performed another improbable feat by keeping 
kMowledge of the construction.of a machine, which 
cam only be operated in the open, from the ificredu- 
«lous but Aréus-ey ed American press. 


T send you a page cut from The Car of London, 
May prove of interest. The Aérophile of Paris 
for December, 1905, and January, 1906, contains fuller 


O. CHANUTE. 
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AN IMPROVED ENGINE INDICATOR. 

A recent invention provides a simple device by 
means of which the actual horse-power hours delivered 
by steam engines may be easily and readily ascertained 
without the necessity of taking an indicator card and 
estimating the power therefrom. This end is secured 
by providing an instrument adapted to be attached to 
an engine, and by which a reading is attained account- 
ing for the stroke, piston speed, or number of revolu- 
tions and the pressure, so that, by multiplying this read- 
ing by the diameter of the cylimder in inches, the actual 
horse-power hours d@liver@t may be ascertained. in 
practice two of these instruments are used on each 
double-acting cylinder. In the accompanying illustra- 
tion an engine cylinder is shown in section at A. This 
is connected by a pipe with a smal! indicating cylinder, 
B. Within the-cylindgr,B; is a piston. normally held 
in its lowest position by a coil spring: The piston rod, 
C. is connected at its outer_end to the lever, D, which 
in turn is conriected by a‘Mink,. 2, to the cylinder, B. 
The piston rod, C, is also connected by a link, F, toa 
fixed standard on the cylinder, B. The outer end of 
the lever, D, is slotted ‘to engage a pinion on a friction 
wheel, H, which i§ adapted to engage a large friction 
disk, G. The wheel, H, is splined to a shaft, which is 
provided with a worm at its upper end, operating the 
gearing of a counting mechanism. The disk, G, is 
attached to a clock spring, as indicated by dotted lines, 
and is, also, connected by a cord to the cross-head of 
the engine, so that it is caused to revolve in one di- 
rection by the action of the cross-head, and in the op- 
posite direction by the spring. The pressure in the 
working cylinder moves the arm, D, and in this way 
the friction wheel, H, is shifted across the face of the 
disk. The former is thus driven at a speed and in a 
direction corresponding to its position on this disk. 
lt, therefore, follows that upon the operation of the 
engine, the disk, G, is given a back-and-forth rotation 





AN IMPROVED ENGINE INDICATOR, 


corresponding to the length of the stroke and the 
piston speed, and that this is communicated to the 
counter under the contrel of the working pressure. 


Hence a reading may be taken from the counter which, — 


when multiplied by the diameter of the working cy!- 
inder in inehes, will find the actual horse-power hours 
delivered during the peried that the apparatus has 
been in operation. If compression exists in the cyl- 
inder, the complete return of the friction wheels to 
the zero position illustrated will be prevented, thus 
reducing the reading of the counter, and if a con- 
denser is used the partial» vacuum will cause the 
friction wheel to pass below the center of the disk, 
and the benefit of the vacuum -will be recorded. A 
patent on this improved iridicator has, been granted to 
Mr. William F. Lioyd, care of Philadelphia Electric 
Company, northeast corner of 10th and Sansom Streets, 
Philadelphia, Pa. 
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The Current Supplement. 


The current SupPLEMENT, No. 1580, is opened by Dr. 
Erlwein with a well-illustrated article on the Steriliza- 
tion of Water by Means of Ozone. Dr. Erlwein is one 
of the foremost authorities in Europe on this subject, 
for which reason his observations are worthy of more 
than usual attention, “Reservoir, Fountain, and Stylo- 
graphic Pens” is the title of an elaborate monograph 








. by Mr. J. P. Maginnis. The first installment appears 


in the current SurritementT. Of technological interest 
is an article on a rational process for obtaining am- 
monia and sal-ammoniac by the utilization of residuary 
and waste products. J. J. Carty, perhaps the leading 
telephone expert of this country, writes on the modern 
telephone switchboard. A second series of “Valuable 
Alloys” is published. A brief history of the marine 
turbine is presented. ©. N. Edge analyzes the utiliza- 
tion of power in automobiles. The recent advances in 
the dacteriology of putrefaction are reviewed by Mr. 
J. T. Thompson, 


Automobile Notes, 


A new fuel consumption record was made recently in 
France by an experienced chauffeur, M. Bablot, with a 
16-22-horse-power four-cylinder Berliet touring car carry- 
ing four people. This heavy machine was driven 100 
kilometers (62.1 miles) in 1 hour, 21 minutes, and 
11 3-5 seconds on the Salon road, with a fuel consump- 
tion of but 9 liters (2.37 gallons). This means an 
average speed of 45.95 miles an hour on a consumption 
of one gallon every 26.2 miles. When it is considered 
that the usual touring car of this type covers, as a 
rule, but 12 or 15 miles per gallon, it will be readily 
seen that this performance was quite remarkable. It 
is laid to skillful driving, an improved automatic car- 
bureter, and the kind of fuel—‘“automobiline”’—used. 
The Berliet car is made in this country by the Ameri- 
can Locomotive Works, at Providence, R, I. 

The American Automobile Association last week re- ° 
quested the National Association of Automobile Manu- 
facturers to draw up a set of rules for the Glidden 
trophy tour of this year. After considering the matter, 
however, the latter association found it difficult to 
formulate a set of rules which would make it possible 
for the officers of the A. A. A. to pick the best car 
from among all the different types that might possibly 
compete, and consequently, no rules were determined 
upon. If we understand the matter rightly, the Glidden 
cup was given to be awarded annually to the best 
American touring car. This, we take it, means the 
car which will carry a given number of passengers 
comfortably through the daily runs of the tour at a 
fair average speed and with the least trouble to its 
cccupants. Nothing was said about the cost of running,’ 
but this, it seems to us, should be the next considera- 
tion. If the contest is confined to touring cars, as it 
seems to have been heretofore, it would appear quite 
possible to formulate a set of rules which would make 
it easy to determine the winner, not by the mere choice 
of contestants, as was done last year, but from an 
accurate record of daily performances, This would 
show just what a touring car will do under actual tour- 
ing conditions and would bring out both the good and 
the bad features of all the cars in the contest. We 
trust that the A. A. A. will draw up a suitable set of 
rules itself for conducting the 1906 Glidden tour in a 
scientific manner, and that thus America’s great an- 
nual contest for pleasure vehicles will be put in the 
same class with similar contests held abroad. 

The European circuit is to be one of the leading auto- 
mobile events of the year. The fnternational commit- 
tee which has the affair in charge had a meeting not 
long ago in Paris and drew up the official rules. We 
give a short extract of these regulations. The French, 
German, Austrian, Belgian, and Italian clubs are the 
organizers, and the event will be an endurance test. - 
It will be run in Europe over a 3,000-mile circuit, in 
fifteen stages, which vary from 150 to 250 miles. Fine 
expositions will be organized in France and other coun- 
tries. Space will be free, except in France. In be- 
tween the stages of the race the cars, although ex- 
hibited to the public, are placed in a space to which 
all access is forbidden, for making repairs, etc., ac- 
cording to what is known as the “inclosure system,” 
Repairs must be deducted from the time of the race 
itself. It is degided to hold the exhibitions of the 
cars at Toulouse, Grenoble, Milan, Vienna, Berlin, and 
Cologne. Four classes are recognized for the cars; 1. 
Cars whose total piston surface does not exceed 86.69 
square centimeters (13.42 square inches) correspond- 
ing to a 4-inch bore. A two-place car is to be used, 
with 170 pounds least weight of carriage body. 2. Piston 
surface cf 226.19 square centimeters (35 square inches) 
or 4.8 inches bore for a two-cylinder motor. The car is 
of the double phaeton type, with four places. Least 
weight of body, 900 pounds. 3. Total piston surface 346 
square centimeters (53.6 square inches) or 4ineh bore 
for a four-cylinder motor. Carriage bedy having four 
places and a least weight of 830 pounds. 4. Piston sur- 
face, 88 square inches. Four places inside and two in 
front, with a least weight of 1,000 pounds for carriage 
yody. The engagements should be sent to the Automobile 
Club of France, 6 Place de la Concorde, before June 14, 
with payment of $200, $300, $400, and $500, according to 
class, together with all the data as to the ears. Hach 
of the above clubs will senda three delegates to the jury. 
Diplomas, in the proportion of one-fifth of the whote 
number of cars engaged, will be awarded for the best 
performance. 


Consumption of Calcium Carbide in Europe in 1 905. 

Dr. Vogel has published statistics, from which he 
estimates the consumption in Germany at about 22,000 
tons, and the production of German factories at 9,800 
tons, leaving more than 12,000 toms for importation. 
The countries from Which this amount is principally 
drawn produce. altogether the following quantities: 
Norway, 9,500 tons; Sweden, 8,200 tons; Switzerland, 
21,000 tons; Austria-Hungary, 15,000. The European 
countries consuming the largest quantities are Ger- 
many, France, and Italy. He estimates the total con- 
sumption of Europe at 50,000 tons, and of the whole 
world at 100,000 tons, 






















































308 


A NOVEL PROFILE TRACER. 

The surveying and charting of our navigable 
waterways and our coasts cannot be performed 
with too much accuracy or care. Marine disas 
ters within the limits of surveyed areas are often 
attributed to uneharted dangers within these 
areas, shoals, or ledges, for instance, which have 
escaped detection through the weaknesses or 
inadequacy of the devices now used in charting 
the waters of coast and harbor Hydrographi 
surveying consists of two operations, the meas 
urement of the depth of the water at a certain 
point and the determination of the location of 
that point. The latter operation can be per 
formed with absolute accuracy and to any degree 
of precision necessary with the present means 
at the command of the surveyor; but the former, 
the determination of the depth, is rarely abso- 
lute in its results. In addition to the inherent 
defects of leadline- or rod, there is the uncer- 
tainty due to an insufficiency of the soundings 
to develop fully the relief of the bottom, for the 
cost and labor of the requisite number are often 
prohibitive 

A continuous sounding apparatus, illustrated 
in the accompanying engravings, has recently 
been designed by Mr. Swepson Earle, of Wash 
ington, and has been protected by patents in the 
United States, Great Britain, France, and Ger 
many The inventor has had varied experience 
in hydrographic surveying, and is familiar with 
all its requirements. The machine is simple in 
character, said to be efficient in operation, and 
has been favorably received by hydrographers 
both in this country and abroad. By means of 
this apparatus the relief of the bottom is ob- 
tained, not merely by the determination of a 
series of depth measurements necessarily a cer 
tain distance apart, but by the accurate and con 
tinuous registration of the outline or contour 
of the bottom. In addition to its use in general 
surveys of harbors, channels, anchorages, and 
all dredged areas, it should prove of value to 
pilots in connection with a guide launch or tug 
entering or leaving herbors in advance of the 
vessels of deeper draft 

The apparatus is decidedly simple in construc- 
tion and operation. A long, inclined rod, at 
tached by means of a swivel connection to the 
side of the vessel, forward, extends downward 
and aft to a wheel in contact with and rolling 
upon the bottom. Another rod extends upward 
from the wheel to the rail at the quarter, pass- 
ing through a guide bracket pivotally secured to 
the side of the boat at the rail. The latter rod 
is graduated to show the depth of the wate: 
when the wheel rests upon the bottom. When 
not in use the apparatus can be raised by means 
of a rope attached to the axle of the contact 
wheel, and carried in a position substantially 
parallel with the side of the 
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DIAGRAM OF PROFILE TRACER. 
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though not at all necessary to its successful oper. 
ation, for the depth at any instant is easily 
read directly from the graduated rod as the veg. 
sel traverses the surface of the river or harbor 
under investigation. 
HOW EASTER EGGS ARE MADE BY THE 
THOUSAND. 

A remarkable development of modern manu- 
facturing activity is found in the numerous in. 
dustries, some of astonishing magnitude, which 
have sprung from popular customs, often na- 
tional, though more frequently religious—prac- 
tices which, while almost universal in scope, 
were nevertheless formerly largely individual 
or personal in character. Thus to-day we have 
in the manufacture of valentines or of Christ- 
mas tree ornaments industries producing count- 
less novelties, involving the expenditure of mil- 
lions of dollars, and, notwithstanding the numer. 
ous forms of ingenious labor-saving machinery 
which their growth has developed, necessitating 
the employment of thousands of workers. Toa 
large extent this is also true of the manufacture 
of Easter eggs and Easter novelties, an extensive 
industry partly embraced within the field of the 
confectioner, and which is illustrated in the 
accompanying engravings. It is not possible to 
describe in this limited sketch the methods of 
making the manifold Easter toys, such as the 
plaster rabbit, beloved of the youth of the land, 
or the ocher-colored chick, with its wobbly wire 
legs, and consequently we shall deal exclusively 
with the more or less edible—at any rate they 
are eaten—confectionery novelties. 

The major portion of those of marshmallow 
or other similar material is made in molds. The 
millions of little speckled and glossy eggs which 
each Easter reappear to the delight of the chil- 
dren, and it is to be feared, subsequently, that 
of the medical profession, are nothing more than 
somewhat glorified “jelly beans,” a confection popu- 
lar for the past twenty years. Molds for these eggs 
are made of plaster of Paris, and are placed in 
regular rows on printing boards to make impres 
sions in powdered starch. A flat wooden form 
or open tray is filled with the starch, and placed 
in a machine underneath a heavy metal frame 
provided with a large number of these plaster of 
Paris molds. This frame descends upon the 
starch, is struck a few blows by a small trip 
hammer, which is a part of the mechanism, and 
then rises, leaving in the starch a correspond 
ing number of impressions from the molds. The 
tray is now inserted in another machine, which 
automatically drops into each depression the 
requisite amount of the jelly, and then the mold 
is set aside to allow this to harden. No upper 
mold is necessary for the small eggs, as in the 
cooling the upper portions contract and round 
off sufficiently to approximate 
an ovoid in form. The eggs 








vessel An automatic bel)! 
signal, operated by two pro 
-jections on the wheel which 

tuate a connecting arm to 
the bell, gives audible evi- 
dence that the contacting 
member is rolling properly 
upon the bottom of the water 
way An automatic record 
ing device, registering the 
outline of the bottom upon a 
moving roll of paper, is part 
of the complete machine, 























ire coated in great open Te 
volving drums, into which 
from time to time melted or 
powdered sugar is poured, 
and where, as they are tum 
bled about, each gathers aa 
even outside layer.of smooth 
and glistening or crystalline 
character. The speckles of 
red, blue, or other colors are 
supplied in a simple mannef, 
The eggs by the hundred are 














Carving Plaster Molds by Hand. 
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Finishing Panorama Sugar Eggs. 





Forming Flowers of Icing to he Used for Decorating Eggs. 
HOW EASTER EGGS ARE MADE BY THE THOUSAND. 
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APRIL 14, 1900. 
spread upon tables, a stiff brush is dipped in the 
coloring liquid, and the latter is spattered upon the 
eggs by simply drawing the bristles back and then 
releasing them to spring into a normal position. 

The plaster forms for the machine which impresses 
the molds into the starch are usually cut by hand, 
though more complicated ones may be cast in other 
molds. For the larger eggs or for more ambitious 
figures the molds are of course double, and are filled 
by hand by workmen who draw the material, usually 
marshmallow paste, from great stirring vessels into 
funnels. In each funnel is a rod, one end of which 
enters the spout and acts as a stopper until the work- 
man raises it and allows a quantity sufficient to fill 
one of the molds to run out. The halves are allowed 
to harden, and are then cemented together by means 
of a sugar icing. The larger eggs are coated in the 
same manner as the smaller ones, while the figures, 
such as rabbits or chickens, are colored by hand. 
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are manufactured in an interesting manner. A plaster 
mold is used which has in the bottom an indentation, 
semi-ovoid in shape and of the size of half the egg to 
be formed. The mold is filled with a sugar solution, 
which when allowed to stand at the proper tempera- 
ture, soon begins to form the beautiful crystals found 
in rock candy, on the sides of the mold and across the 
top. When the proper time has elapsed the crystal 
form is punctured, the remaining liquid drained off, 
and the sides and top broken away, leaving only the 
ovoid indentation, which becomes half the egg. This 
process is necessary, it will be understood, as the 
crystals are formed inwardly, and the outside of the 
form against the side of the mold is merely smooth 
and white. The edges of the semi-ovoid are then 
evened preparatory to joining two such halves by 
means of a sugar cement. Prior to this, however, the 
highly-colored and lithographed bits of paper, or other 
material constituting the scene in the interior of the 
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applied by means of small parchment paper cornu- 
copias with a pointed metal spout, and the dexterity 
and rapidity with which the complicated designs grow 
under the hands of the worker who uses nothing but 
this simple instrument, are remarkable. It almost 
appears as if the completed decoration were simply 
flowing from the nozzle, so quickly does the picture 
near completion. As shown in one of the photographs 
herewith, even the most delicate flowers, built upon 
separate standards and later transformed to the object 
which they are intended to grace, are formed in this 
manner, and it is easy to understand that for work of 
such character a steady hand, a clear perception of 
design and proportion, and years of experience are 
requisite. 


— 
_-o,-= 


The Sense of Smell in Snatis. 
Emil Jung, a professor in the University of Geneva, 
after diligent investigation and study, announces that 











The Great Revolving Copper Vessels Used in Coating Candy Eggs. 















































A Steam Cooker Used in Preparing the Candy. 





























Decorating Chocolate Eggs With Designs in Icing. 


The solid chocolate eggs and figures are molded or 


pressed in metal forms. The hollow decorated eggs 
are formed by hand in heavy tin molds. The semi- 
Plastic chocolate is placed on a table, and worked by 
means of a kind of paddle until it is of the proper 
temperature, when it is plastered by hand into the half 
mold, pared off across the edges of the form with a 
knife, and then allowed to harden for three or four 


hours, when it is easily squeezed out of the mold and 
is ready to be cemented to the other half to form the 
complete egg. No little skill and practice are requisite 
to enable the worker to line the sides of the mold with 
@ layer of chocolate of just the right thickness and 
Consistency, and upon these the success of the opera- 
tion, to a large extent. depends. 

The beautiful white crystalline sugar eggs, which 
have a little class peephole at the point, and a gorgeous 
€nd highly-colored scene or panorama on the inside, 








HOW EASTER EGGS ARE MADE BY THE THOUSAND 


egg, are placed in the lower half and cemented therein 
by means of a sugar icing. After the halves are 
joined, the bit of glass inserted in the peephole, and a 
paper or other band placed upon the joint running 
around the egg, the latter is ready to be decorated on 
the outside. 

The decoration of these chocolate and sugar eggs is 
very largely a question of the skill of the workman, 
for the method itself is comparatively a simple one. 
The implement is a cornucopia provided with a nozzle 
through which the decorative substance, sugar paste, 
icing, etc., contained in the bag, may be pressed and 
applied to the object to be embellished. For certain 
classes of work these cornucopias are of rubber cloth, 
large in size and provided with a variety of nozzles 
which have openings of different kinds and number. 
The greater part of the delicate scrolls, figures, and 
flowers with which the eggs are decorated, is however 


Finishing Smal] Marshmallow Chicks and Rabbits, 


snails perceive the odor of many substances, but only 
when not far away. 

In order to prove this interesting fact it is necessary 
merely to dip a glass rod in a strongly smelling sub- 
stance, as for instance the essence of chamomile, and 
bring it near the large tentacles of a snail in motion. 
If it is put close to these horns, the tentacles are vio 
lently drawn back. As the animal perceives the odor, 
it changes its course. Snails also smell by means of 
their skin. Contact is not necessary, for the mere 
vicinity of a perfume causes an indentation of the 
skin. Jung has endeavored to ascertain at what dis 
tances snails perceive odors. He has put various 
articles of food, such as cheese, potatoes, cabbages, etc., 
at varying distances from twelve snails, and has dis 
covered that they perceive the odor of most foods at a 
distance of about three centimeters, but that of melons 
at an exceptional distance, namely, half a yard away 
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its mouth and in the Gulf of Cali- plowing and then carried away by the 


THE INUNDATION OF THE SALTON BASIN BY THE lowlands near 
The Salton Sink or basin is the name Siven to @, 


COLORADO RIVER AND HOW IT WAS CAUSED. fornia 


t is a well-known fact that the Sink, as well as the part of the Colorado desert that is below sea level 4 


iround it, was once a portion of an ocean bed, shown on the accompanying map, this area beeing 
little north of Indio, on the main line of the 
Pacific, and extends in a southeasterly di ’ 


BY ALLEN DAY i 
io River continues to flow through the desert 
as is shown by the remains of marine animals as well 
the immense deposits of salt. Readers of the 


channel which it has been occupying during the last 
AMERICAN are aware that these deposits erally widening out until it passes Old Beach oF inp 


gix months, the geography of the Southwest must be as 


radically changed, for at the present time but little ScieNTIFIC 


have created an important industry in southern Cali- rial Junction, leaves the railway to the east ang 


water from the river reaches the Gulf of California, 


fornia, the salt being secured from the surface by tends south away down to a point near Signal Mg 


which until recently has formed its main estuary Ex- 


Alfalfa Growing in the Fermer Desert After Irrigation The Arid Sandy Waste of the 


cept when the river is in flood, the bulk of the water flows into what is oa 
Salton Sink in southern California—a distance of fully 160 | 
The new channel! of the Colorado takes a northwesterly 


known as the 
miles from the gulf 
course, while the channel it formerly occupied is nearly south 

this watercourse is not only one of 


is notable for the immense volume 


It is perhaps needles to say that 
the most important in the Southwest, but 
of water which it carries, especially during the flood seasons. But the quan- 
tity of detritus which it holds in solution is enormous, and is nearly equal 
to that carried down by the Mississippi at certain seasons of the year, ow- 
ing to the topography of the region which drains into it. An idea of the 
quantity of water carried by the Colorado at different times of the year can 
be gained, when it is stated that actual measurements indicate a flow ranging 
as high as 30,000 cubic feet per second. It is estimated that if the silt and 
other material brought down the river in the course of a year were spread 
it would cover no less than 35,000 acres to a 
minimum depth of one foot. Consequently, the Colorado is almost as much 
of a “land maker” as the Mississippi, acting like a gigantic suction dredge 
material in its vicinity and depositing it upon the 


evenly over a given surface 


in carrying away the 


Section of the Imperial Canal Which Cail 


° 


A Corn Field After Irrigation, Showing One of the Irrigation Ditches, 
THE INUNDATION OF THE 





merican 


the boundary in Mexico. This 
mountains on three sides, and 
ith by sedimentary deposits of 
the delta of the C ido River which have piled up 
40 feet above sea les It was undoubtedly, within a 
comparatively rece! time, a portion of the Gulf of 
california, which then extended farther north than it 
now. The Colorado River, at that period, emptied 


tain, which is acr: 
pasin is surrounded 
is jimited on the 


In the latter part of May and throughout June and 
part of July of each year the melting snows of the 
far-away mountains send a raging torrent through the 
canyons and out into the more level plain of the 
Colorado. Overflows at such times are not uncommon, 
and, at Algodones, in Mexico, some dozen miles below 
Yuma, it is an almost annual occurrence for the river 
to overflow its banks. This overflow finds three chan- 
nels for its distribution, some of it entering the bed 
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of an ancient river, known to the Mexicans as the 
Alamo, and flowing westward for some forty to fifty 
miles, then turning north for over fifty miles, where 
it emptied into the Salton Sink. Another portion went 
by devious channels and also by way of the Rio 
Padrones into Volcano Lake, where a strange separa- 
tion of the water takes place. Some portion of it flows 
north by way of a channel recently called New River 
to Salton, while the remainder flows south by Hardy’s 


into the Gulf at about where Yuma now stands. 





= 


the Colorado Burst Its Barriers. A Watercourse by Which the Colorado is Flowing upon the Desert. Vegetation Has Growa Along Its Banks. 
River to the Gulf. The water thus emptied into the Salton Basin was sub- 
jected to the evaporative processes of the sun and a Saharan atmosphere, 
so that it speedily disappeared, leaving the bed practically dry unti! the 
floods of another year sent in a fresh supply of water. 

With the view of reclaiming a portion of the Colorado desert, as it is 
called, by means of an irrigation system, a company began operations in 
1901, taking advantage of the channel of the Alamo River to excavate what 
is known as the Imperial canal system. About ten miles of the. river channel 
were dredged out, and connected with a series of waterways extending over 
an area embracing about 100,000 acres. A portion of the irrigated territory 
is in Mexico and the balance in southern California. The exteni and variety 
of the crops induced the settlement of this region on such a scale thai at 
present about 12,000 people are residing in the villages and upon the irri- 
gated farms, while the Southern Pacific Railroad has constructed a branch 
line through the territory. A description of the Imperial Valley, which rep- 
resents perhaps the most notable reclamation work yet undertaken in the 
United States, recently appeared in the Scienrivic AMERICAN, 

Unfortunately, the diversion of the water into the cana] was checked 





A Section of One of the Reservoirs in Imperial Valley. 








+ Also a Ranch on the Reclaimed Territory 








The Imperial Valley, the Colorado River, and the Inundated Country. 


Desert. 
. COLORADO RIVER AND HOW IT WAS CAUSED. 
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to such an extent by the accumulation of detritus 
at the head of the canal that the irrigation com 
pany determined to secure another supply rather 
than go to the enormous expense of dredging the 
clogged canal head With this idea in view, they 
excavated a channel a few miles below the head of 
the Alamo channel, connecting it with the Colorado. 
This work was completed in November, 1904. The 
excavation was merely a ditch less than a mile in 
length and about fifty feet in width, but a flood which 
occurred a few weeks after it was completed enlarged 
it to such an extent, that a considerable volume of the 
water in the river began flowing through it into the 
main canal. The flow of water was foo great to be 
absorbed by the irrigation system, and as already 
stated, it worked its way along the lower Alamo chan- 
nel to the Salton Sink, into which it is still flowing. 
Owing to the friable formation of the river banks at 
the head of the new channel, and the force of the cur 
rent during flood season, it was found impossible to 
prevent the ditch from being enlarged to such an ex- 
tent that within six months after the first crevasse 
occurred, nearly all of the water in the Colorado was 
being diverted in a northwesterly course into the Sink 

The greatest volume of water in the river is usually 
during the months of June and July, when the drain 
ige from the mountains along the upper river and its 
tributaries is greatly increased by the melting snow 
and ice. Measurements taken by engineers in July last 
showed that no less than 


25,000 cubic feet per second 


Scientific American 


changed its course. The first barrier, which will be 
175 feet in length, is being built of concrete and steel 
on a rock foundation, and tontains head gates which 
will allow a sufficient volume of water to flow into the 
canal for irrigation purposes if desired. The lower 
work is about 200 feet in iength, also composed of con- 
crete and steel, but is being constructed in connection 
with wing dams and levees of timber and earth. This 
is also provided with gates. The concrete and steel 
portion of the barrier is being built at such an angle 
that it will offer the principal resistance to the flood 
currents, while the dams and levees are intended to 
prevent the bank from being washed away by eddies 
or other back water. It is expected that the two bar- 
riers will be completed before the summer floods reach 
the lower river, the engineers working partly on the the- 
ory that the mass of silt which will be carried down at 
this time will tend to scour out the original channel, and 
aid in confining the volume of water. In short, the prin- 
ciple is the same as has been so successfully employed 
in the deepening of the Mississippi near its mouth by 
the construction of the jetties, the river partly making 
its own channel. Since the Colorado has been flowing 
into the northwest passage, its former bed has been 
steadily filling up by the accumulation of sediment 
in the vicinity of the cut-off. If the flood currents re- 
move this deposit, it is believed that the work which 
is now being done will permanently keep the river in 
its original course, and prevent further flooding of the 
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the tablet suggested the square into which it soon de 
veloped. 

Side by side with the evolution of the square tablet 
from the clay ball, a similar tablet was developed from 
the early building brick. The first Jabylonian brick 
was rectangular; its sides were plano-convex—plane 
on the bottom where it rested upon the ground to 
dry, and convex on the surface, because while drying 
the edges ran down the sides. To the first tabletg 
which were not spherical or nearly so, this plano-con- 
vex form was imparted, but the convex side became 
less convex, and by 3800 B. C. both sides were nearly 
alike, and its form became identical with the tablets 
which developed from the clay ball. The tablet, square 
or nearly so, retained its shape for a considerable pe- 
riod; but if the inscription to be recorded upon it wag 
long, the length of the tablet was increased, while its 
width remained practically the same. This elongated 
form of the square tablet thus became the standard for 
all of the later ages of the Babylonian empire. 

In size the tablets vary exceedingly. While some 
measure hardly more than half an inch in length, 
others are fully eighteen inches long and a foot wide, 
yet the average of the hundreds of thousands of Baby- 
lonian tablets which are now in the museums of Eu- 
rope may be not far from three inches in length and 
half as wide. 

Although the rectangular form of the clay document 
prevailed, other shapes were adopted for special pur- 
poses as occasion demand- 
ed. The schoolboy’s exer- 





were flowing through the 
new channel Since then 
there have been times 
when the river bed between 
the channel and the Gulf 
of California has been 
practically dry 
when the river was abnor 


except 


mally high. The effect of 





the current aided by the 





cise tablet was invariably 
round, and the clay labels 


which were attached to 
merchandise were egg- 
shaped and their longer 
diameters were pierced 


with a hole for the string. 
An exceedingly interesting 
form of tablet was that 
given to the Babylonian 








erosion of the sediment 
School-boy exercise 


held in solution tabiet. 


enlarged 
the new channel from 


its original dimensions 


The tablet has Less 
become square. oval 


Corners begin 
lo appear. 


Spherical 
tablet. 


An oval 
tablet. 


letter of 2400 B. C. and 
later. The clay of the let- 
ter was molded 2nd in- 
scribed as were the or- 


Tag of Plano-copvex 
clay. tablet. 





dinary business docu- 





to a width varying from 
600 to no less than 2,000 
feet in some places, and 
considerably 
it As a 

water contained in the 
Salton Sink has been 
steadily increasing, un 


deepening 
result, the 


ti) fears have been en 
tertained lest the entire 
valley between the San 
Jacinto and San Ber 
nardino mountains, 
which inclose the Sink 
on three sides, will be 
flooded Recent 
urements of this new 
sea which is forming 
show that it is at pres- 


meas 


ent about 50 miles in 
length, having a maxi- 











ments, and when finish- 
ed, a thin coating of 
clay was wrapped about 
it, serving as an enve- 
lope to protect the writ- 
ing within, or to con- 
ceal it from the eyes of 
the curious. The enve- 
lope was then stamped 
with the seal of the 
writer, or sometimes 
engraved with a few 
words, and the letter 
with its envelope was 
placed in the sun to 
dry, or in the furnace 
for baking. It was then 
ready for delivery. 
The _ discovery of 
these early documents 





mum depth of about 25 
feet. The daily increase 
in depth varies of 
course according to the 
quantity coming down 
the river, but it has 
been as high as nearly three inches in twenty-four hours, 
varying from this to three-fourths of an inch. While 
the salt industry has been practically ruined by the 
flood, as yet the irrigated district has not been harmed, 
owing to its elevation. The basin must be filled to a 
maximum depth of at least 150 feet before the water 
would cover the farms of the Imperial Valley. Conse- 
quently a period of years would elapse before the irri- 
gation district would be affected; but the heaviest loss 
is that of the Southern Pacific Railroad, for it has been 
compelled to alter the location of its roadbed, and 
rebuild about fifty miles of track at a greater elevation 
to prevent it from being submerged 

The question of confining the river to its ordinary 
channel presents a somewhat difficult engineering prob- 
lem. Soon after the Colorado began flowing through 
the new channel, an attempt was made to change the 
course of the current to the south by a diverting wall 
made of brushwood fastened with wire and reinforced 
by gravel. A sudden rise in the river carried this 
away in a few hours, and created conditions which 
were worse than before. An attempt was also made to 
lead the water into the Padrones channel, thence into 
Volcano Lake, but this was unsuccessful, the river 
forming another channel between the Padrones and 
the Alamo and continuing on to the Sink. The final 
plan determined upon, which is now being carried out, 
is the construction of two massive barriers, one pro 


tecting the head of the original channel, and the other. 


the head of the channel through which the river has 


A Babylonian “ Case Tablet” or clay letter with ite envelope broken and half 





removed. 


LETTER WRITING FIVE THOUSAND YEARS AGO. 


valley to the northwest. A more complete account of 
the dams which are now in course of construction, and 
which are intended to control the Colorado River, will 
appear in next week’s ScIENTIFIC AMERICAN. 
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LETTER WRITING FIVE THOUSAND YEARS AGO. 
BY EDGAR JAMES BANKS. 

While Babylonian clay tablets of various forms and 
sizes have been known and collected by the large 
European museums for fully half a century, it is only 
in recent years that tablets of an exceedingly ancient 
date have been found in sufficient numbers to reveal 
their origin and early development. Of the two thou- 
sand tablets discovered in the Babylonian ruin Bismya 
by the expedition of the University of Chicago, a large 
proportion of them date from the fifth millennium 
B. C., and present such a variety of shapes and sizes 
that their origin has for the first time been ascertained. 

The first Babylonian tablets, and therefore the old- 
est written documents in the world, were of clay. The 
original shape was round like a ball, and in size it re- 
sembled a small orange. The early scribe drew upon 
the soft clay the rough pictures by which his language 
was expressed, and then placed the written document 
in the sun to dry. As writing became more common, 
the tablet lost its spherical shape and the inscription 
was confined to its flattened sides. A number of such 
tablets, almost spherical, came from Bismya. As the 
centuries passed, the sides became flatter, corners be- 
gan to appear in the circular edge, and by 4000 B. C. 





A letter and its envelope, The letter shows 
beneath the broken portion of the envelope. 


at Bismya has not only 
revealed the original 
form of the tablets, but 
has also assisted in ex- 
plaining the develop 
ment of the cuneiform 
or wedge-shaped writing. How does it happen that the 
Babylonians committed their thoughts to writing by 
stamping combinations of wedges upon clay? The 
wedge is an accidental result of the use of clay. The 
very earliest inscriptions, found mostly upon stone vase 
fragments, are not composed of wedges, but of straight 
lines. The Babylonians first wrote by drawing pictures 
of the objects which were in their minds. In time the 
pictures became conventionalized, as is the case with 
Chinese, and the original objects could no longer be 
recognized. When clay was substituted for stone, it 
was difficult to draw an even straight line upon it, for 
the edge of the style which first touched the clay sank 
deeper, leaving a wedge-shaped impression. The wedge 


thus arose; and as clay was practically the only ma-- 


terial employed by the scribe, the wedge became 80 
thoroughly identified with the language, and the old 
linear writing was so entirely forgotten, that during 
the last three millenniums of the Babylonian empire, 
the scribes, even when engraving upon stone, gavé 
their characters a wedge-shaped form. 


An engineering firm at Pittsburg has patented a neW 
type of universal plate mill, and has received a contract 
from the Illinois Steel Company for the building of one 
of these mills at South Chicago. 
driven by an electric motor of 6,000 to 8,000 horse 


power capacity, this being the first time that @ 





driven. 


The mill will be 






mill of this character and size has been electrically 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 
SPEED-INDICATOR.—G, Inte, 4 Alexan- 
drinenstrasse, Berlin, Germany. The object of 
this inventor is to make an improvement in 
speed-indicators with magnets and indicating 
members rotating around the same axis. The 
indicating member, which is connected in the 
usual manner with the indicating mechanism, 
consists of a hollow body and is inclosed 
upon the greater part of its periphery by 
the rotated magnet system, an iron core 
which rotates with the system of magnets ex- 
tending into this hollow indicating member. 
This makes it possible to employ a system of 
magnets forming a considerable mass as it is 
driven, while the hollow indicating member 
may be of exceedingly small mass. 





Of Interest to Farmers, 


ALARM.—H. Irwin, Fern Hill, Hawkes 
Bay. New Zealand. The invention relates to 
alarms, and more particularly to those 


adapted to serve as scarecrows. Its principal 
object is to provide an efficient apparatus by 
which a series of explosions may be produced 
at definite intervals for the purpose of fright- 
ening birds or animals away from _ trees, 
crops, and the like. 

BEET-CULTIVATOR.—O. Sorenson, Fow- 
ler, Col. This implement may be conveniently 
attached to a sulky. To the axle draw-bars 
are attached, which extend rearwardly and 
carry handles. The rear end of these bars 
are formed into forks to which brackets are 
pivotally attached, the latter formed integral 
with special saddle-plates. Opposite these 
plates are two saddle-plates, and these are 
connected by special bolts with the first named 
plates, affording means for clamping the for- 
ward beam. As the implement passes once 
across a field it cultivates two or the equiva- 
lent of two rows. 

FEEDING DEVICE FOR POULTRY.—H. P. 
Norrace, Goshen, Mass. In use the feed 
gravitates, and the finer particles are pre- 
cipitated from the three compartments of the 
box through the meshes of the screen which 
covers the opening leading from one to an- 
other compartment therefor in the trough. 
Poultry picking at the feed through the screen 
causes it to be loosened up so as to be con- 
tinnously supplied to the several compart- 
ments of the trough. The openings permit 
poultry to project their bills so as to pick 
feed from out of the compartments and by 
the presence of the screen wires or bars, they 
cannot throw or scatter feed in any attempt 
to throw thely bills from one side or the other. 





Of General Interest. 

ADJUSTING DEVICE FOR PRINTING- 
BLOCKS.—W. H. Watpron, New Brunswick, 
N. J. Printing-blocks with which linoleum- 
printing machines are supplied are of consid- 
erable length, and apt to bend, so that parts 
of the printing-surface are impressed with too 
much force upon the fabric and other parts 
are either impressed too lightly or do not 
print. The object in this case is to provide 
means for adjusting the printing-block so that 
the severa! parts thereof can be forced out- 
wardly or inwardly in order to overcome de- 
fects due to bending and to present an even 
printing-surface. 

AUTOMATIC FEED 
Ericsson, San Francisco, Cal. The invention 
relates to water distribution; and its object 
is to provide a new and improved automatic 
feed device for supplying water to flush-tanks, 
leader-traps, surface drains, and similar con- 
trivances, and the water-supply of which Is 
not sufficiently regular to maintain a_ per- 
manent seal, as required by modern sanitary 
plumbing. 

BOBBIN.—C. C. Cost, Bismarck, N. D, One 
of the principal objects of the inventor is to 
provide a bobbin by the use of which the 
necessity of unwinding the same is obviated, 
thereby dispensing with the use of balling- 
machines, as well as labor attendant there- 
upon. A further object is to provide a bobbin 
by the use of which the twine may in the first 
instance (as it is spun or manufactured from 
the fiber) be wound directly into form for 
baling. 


DEVICE. — E. J. 





Hotsehold Utilities, 


CLOSET-TANK.—W. C. A. Vissina, Jr., 
Salt Lake City, Utah. Closet-tanks as now 
constructed consist of several parts, some- 
times containing as many as thirty or more. 
There are many chances of their getting out 
of order, and when the float is broken or 
fails to work they are likely to overfiow, thus 
causing damage. On account of the large 
number of parts the cost of Smanufacture is 
high, as well as cost of maintenance. The 
washers frequently leak and have to be re- 
Placed. This invention is for the purpose of 
simplifying, cheapening and otherwise improv- 
ing devices of this character. 

SCRUBBING DEVICE.—H. EB. H. ARMANN, 
Gardar, N. D. The invention pertains to a 
device for brushing and scrubbing. It is es- 
pecially applicable for use upon floors, but is 
hot strictly lMmited thereto. The invention 
comprises a brush, a mop, means for apply-|™ 
Ing water to the mop and to the floor, and 
Means for wringing the mop. 








Machi and Mechanical Devices, 

MACHINE FOR PRINTING AND ISSUING 
RAILWAY-TICKETS.—R, T. Piscice.u, Pi- 
azza della Borsa, No, 22, Naples, Italy. Tickets 
printed may be either for predetermined or 
other stations. The machine prints: the name 
of the. issuing station; the station for which 
ticket is issued; the date of issue; the num- 
ber; the class and kind of tickets; the price; 
the number of the train; and information, ad- 
vertisements, etc., on the back. While issuing 
a ticket, it adds money received; adds the 
number of each kind of ticket (single, return, 
express, or ordinary trains, &c.) issued; adds 
total number of tickets issued; and prints on 
a continuous paper ribbon a duplicate of mat- 
ter printed on each ticket. 

HOISTING AND CONVEYING APPARA- 
TUS.—C. J. Horeen, New York, N. ¥Y. This 
patentee’s invention relates to a device for 
hoisting and conveying purposes in genera), 
and is especialiy applicable to loading and 
unloading ships. It comprises a cable or sim- 
ilar flexible element placed on an incline and 
a carriage mounted on the cable and adapted 
to move along it, the carriage being provided 
with automatic means for manipulating a pul- 
ley to assist in the several operations of load- 
ing and unloading. 





Designs. 

DESIGN FOR A ROSARY.—H. F. Nenr, 
New York, N. Y. The ornamental effect se- 
cured by this designer is made neat and 
chaste, The junction of the loop and pendant 
is made by a heart shaped medal containing 
a head of Christ. A plain and well propor- 
tioned crucifix is at the usual end of the 
rosary. 

Nots.—Copies of any of these patents wil! 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and ~ Personal Wants. 


READ THIS COLUMN CAREFULLY.—You will 
find inquiries for certain classes of articles num 
in consecutive f you manufactare these 
write us at once and we will send you the name and 
address of the party desiring the information, In 
every case it is mecessary to give the 
number of the ingairy. 

MUNN & COO, 

















Marine pom Works. Chicago. Catalogue free. 

Inquiry No. 8006.—For manufacturers of novel- 
ties and specialties. 

For hoisting engines. J. 8. Mundy, Newark, N. J. 

y No. 8007.—For manufacturers of street 
pA! or street sweeping machines. 

“U. 8." Metal Polish. Indianapolis. Samples free. 

Inquiry No. S008.—For manufacturers of eom. 

posite wire for making watch chains. 

{ sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 
inquiry No. SO0O09.— Wanted. by of any com- 
yer which treats 7a Se the a ot a sod 

as- produ a, ‘company whose 
ourat oroukd wot not sone t four or five thousand dollars. 

1 have for sale the U. 8. and ail foreign rights of new 
patent Improvements in Water Tube Types of Boilers, 
Great economizer. J. M. Colman, Everett, Wash. 


inquiry Ne. 8010.—For manufacturers of egg 
separators. 


PATENTS.— European Rights. !{ want sole agency for 
Europe for good-selling patents, or might buy rights. 
James R. gees 73 Inverieith Row, Edinb’gh, Scotl'd 

inguir . 8011.—Wanted, address of parties 
who install pw BM plants. 

Well gotten up typewritten letters will increase your 
business. $2 per 1.000. 

Typewritten Letter (Qo., St. Louis. 
inquiry No. SO012.—For manvfacturers of ma- 
chines for scoring scale on rulers. 

The celebrated ** Hornsby-Akroyd " Patent Safety Ou 
Engine is built by the De La Vergne Machine Company. 

Foot of East 138th Street, New York. 
iry No. 13.—For manufacturers of bench 
pend Eicdns and stocks 

Manefacturers of patent articles, dies, metal 





HINTS TO steam easeate amsing eng 
and Address m accompany all letters or 

no attention will be Bake thereto. This is for 
our information and not for publication. 

References to former articles or answers should 


date of paper and page or rage of question. ae aqguerete, | 





Inquiries not d in bl me should be | 
; d will Wy ry mind that) 

some answers require not a little research, and, 

e endeavor to reply to all either by 

aged . “in this department. each must take 


Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
reases of houses manufacturing or carrying 

the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected | 
without remuneration. 
entific American lements referred to may be 
had at the office. ice 10 cents each. 

bose seteeent to promptly supplied on receipt of 





PB snag sent for cnaminetion should be distinctly | 
marked or labeled 





(9941) A. J. C. asks how to polish 
German silver. A, Take 1 pound peroxide of 
iron, pure, and put half of it into a wash , 


basin, pouring on water, and keeping it stirred 
until the basin is nearly full. While the water 
and crocus are in slow motion, pour off, leav- 
ing grit at the bottom. Repeat this a second 
time, pouring off into another basin. Cleanse 
out grit, and do-the same with the other half. 
When the second lot is poured off, the crocus 
in the first will have settled to the bottom; 
pour off the water gently, take out the powder, 
dry it, and put both when washed clear of 


grit, and dried, into a box into which dust can-| & 


not get. If the silver work is very dirty, rub 
the mixture of powder and oil on with the 
fingers, and then it will be known if any grit 
is on the work. If the work is not very black, 
take a piece of soft chamois jeather, and rub 
some dry crocus on, and when well rubbed, 
shake out the leather, and let the powder fall 
off that is not used, or rub it off with a brush. 
Do not put down the leather in the dust. 


(9942) P. E. M. asks how to remedy | ¢ 
a warped pole. A. Wet the concave side, and 
then hold the convex side to the fire. 


(9943) J. V. B. says: Is it a scien- 
tific fact that when a fluid issues from an 
orifice, a rectangular aperture for example, 
the flow, which just after issuing is rectangu- | 
lar In section like the hole, twists about so that | 
a short distance from the orifice the section is | 
a rectangle having its corresponding sides | 
at right angles to those of the hole? A. It is) 
a fact that a fluid, issuing from a rectangular 
orifice, twists about in position as you de- 
scribe. This is due to the fact that fluid rush- 
ing through the corners of the soctdneetas i 
orifice tends to flatten out after leaving the 
orifice, while that part of the fluid coming 
through at the sides tends to bulge, thus giving 
the effect of apparently twisting in the flow. 
We have no ScprLement articles with regard 


to this matter, and we know of no published | Gore o 


data on the subject. 








INDEX OF 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 


April 3, 1906. 
AND BACH BEARING THAT DATE 
(See note at end of list about copies of these patents.) 





stamping, screw b work, hard e 

machinery tools, and wood fiber products. “Quadriga 

Manufacturing Company, 18 South Cana! 8t., Chicago. 
inquiry No. 8014.—For manufacturers of street 

sweepers. 

FoR SALK.—One Shafer Hydraulic Platen Press, 0 
tons pressure, 18 inches platen with a 12-inch move. 
ment of ram; complete, with pump belt drive, lock-up 
pressure and safety valve. Vacuo-Statie Carbon Co., 
Mill and Piatt Sts., Rochester. N. Y. 


Inquiry No. 8015.—For manufacturers of fire ex- 
nguishers. 


For SAL¥E.—At Taunton, Mass., patterns, patents, 
drawings; 4 to 2% horse-power gas or oil engines. Ten 
years test. Can furnish sample. Hadwen Swain Mfg. 
Co., 5065 Sacramento 8t., San Francisco., Cal. 

inquiry No, 8016.—For wanufacturers of chains 
for weight clocks. Z 

For SAL£.— Patent rights for United States on three 
illustrated post card novelties. If interested send Sic 
for samples. W. Becker, Jeffersonville, N Y. 

uiry No. 9019.-¥, nea. stars of P44 


Inqul 
whos can give the most hod of ow. 
or extracting water from sweet sitmnaned as 
Inquiry No. 8018.— Wanted, address of makers of 
itable ¥ 4 
eet. Poy 4 a eu for cooking, heating an 


Inquiry =o fe! —For manufacturers of 
8q easy floor Or mop. 


Inquiry Ne, 8020,—Wanted, add of parties 
making Brandt's kerosene pumps. ttn plareing 


ol icy No. 8021.—For manufact 
oor and apparstus 3 for the madufacture ot guid 


ABER = oy ay manufacturers of decor. 
pontry Sad N 


“eras RRa ae meputectusss Sp 


ball bearing pivot. 


iste? Gi aie eemmeese of 5x 









a making mptert. R. Knietach 
ing device, EB. Coleman. .... 


816,632 
- 816,001 | 


cox 
Aerial cables, suspending, L. MeNeil.. 
Alr currents, means for uiedeubin B. A. 


Air lock, 





Lorime: 
Automobile wheel, vs *, Kimball cence oon» 816, 
Barber’ pt G. MODs ccdveneses 817,111 
Barrel Z device g Melvin........ 816,872 
Barrels and pipes, fining working, N. C. 
a ren . 816,890 
816,924 


- 816,054 





Lattin 
Battery. Bee Storage batter. 
Bayonet fixing arrangement, "A. Berthier.. 














Bearing, ball, Ricscevigdekd thae see 817,124 
Bearing lubricator, slide, W. L. & F. 8, 

Gia rccves,: copouchesseebes een o++ee 816,778 
Bearing, roller, W. Houldsworth ......... 816,798 
Bearing wits weight- pen lubricant, 

Memmerich ..ccsscsccescescesesess 817,118 
Bed, titing or wail, J. B, Bastman. -» 816,718 
folding seat for metal, M. Faas ° poy 


stop, Prahl & Kistner 
Binder, W. G. Jones. 
Binder, loose 


Bule a 04664 nabs vbobes hago deconsieene 
Block signal system, automatie, re 
Blotter or blotting pad, H. Krandt........ 
Boat, motor, C. H, 
Boat, submarine, M, 
ag =) for stra ing. 

r . 
Boot calk, C. Pheiter. 
Boring machine, taper, A. Fernandes. ..:'°! 816, 


INVENTIONS | && 





.. 816,781 | 








Bottle woshing mach 816,920 
. vice jg w. 816, 
816,615 
817,145 
B ny sinait 
Brush, fountain y Dalit, “A. ‘4. W 816,765 
816, 
pack nga, A Hee Sir o0s 
Butter into amaller blocks , 


predeterm 
mt for cuttin up ia blocks 
of, ont. sokobpeo phe pts 817,027 





A an, 
| carriers, feeder for sugar, ire Dill. 816,971 
Capsule colanind,_ teers, and stacking 





Car 

Car, railway, ‘J. R. Jones 

Cara or vehicles along a railway, apparatus 
e m= papa t passage of, L. H, 





816,846 
816,027 








4. 

Cashed handle 7 socket plate, J. ©. Bad- 
caeewncephadheeeetnteceve st ecebis $16,058 
| Caster, ball bearing, J. W. Self... .......005 816,044 
Castings, forming, W. Brinton............ 816,700 

Cement block making aan Bg. & J. O. 
i, RE he eee asthe) Cashes peeks 816,613 
Cement “burning furnace, W. KE. Snyder.... 816,755 
Cements, manufacture of acid proof and im- 


permeable, R. Liebold, re +4 
Cheese eating machine, J. W. Culmer 
| ee carpenter's, Ward..... ‘ 
Fe hock, mgo! hn 5 towing, N. L. Skene... 816, 
& Mond. 


Y iidermann 
Soom 4d. C. MeCollum. 
| Churn, J. GC, MeVey...... 
F. L, r oes 
Cburning machine, H. L. Van Dusen..,.... 
8. C. Ma 


igar container, 8. 
N. Du Brul 










c 
Cigar cutter, 
Clasp, H. W 
© 
o 








| Clock 
| Clock, electric prog 
— a. Cc. we a 
| Clo er buller ; 
Cluteh, G. DB. geen uist 
Coal pocket, Hoover & — 
Xoal washing apparatus, 
beh von and waste, G. tr. 
Coin controlled apparatus, ia ¥ 
| Gollan, horse, J. ORR Pei viainninbees 
Collar, pneumatic horse, 1. J. Themeen. 
Collars, me tm mane reinforce _ horses, 4. 


Controlier, weighergk........0s+- 
Conveyer,’ R. C.  Eitile. es oabes Geena ebss 
nares pes, Coens 


Cornice 2 brake, %. 
Cotton blocker, F, 
ver, a 


Dira : 
Crate, fold Ww. Hi. ‘Kelchner..: nebo» aw an 
alin tng, WH. Keiches MM. Wasies : mie. nz 





Moa 
‘Caltivator, w. ‘ 
Colteraser and planter, convertible, H. War- 








, car, 2, b, Metaner oh ickeds ie 
Gather ead for bc 
Cutting headings, -® bn A. Lath- 81 
FOP senesseeves Prrreyirtrt rity treet) 
Cuttin, chine,  W.” 6. Quinien: : eseecg, 817,000 
cer ter stovepipes, Sues, etc, H. W. 


Damper for 





wires, L, 8. 
| Dental tool shield © ont molstener, ©. A. 











Sevier ..... 00 as et hes ce eeesessedeodes . 816,685 
Derrick, Me :  Meteniees ss soenbe é Some 
°F and billiard table, combined, |W, in 
oe a Ring ae ar 
O'Dounell.. 
thet , . Gitigee poi Be 
W. Bquier,......ccc2c0s 02+ eae OG, 707 
closer, Buld pressure, he Bees 
ph 4ks cine biihiion sa s¥s ante 
seu 
6.816 
16,574 
3,958 
soe» 816,01 





we ' asea shee oaienaied ass: * ae 
Electric tramw: ba A the _ 
seater, yeaa pag 
Weller... 816,628 


Electric transmission pete, 5. 
eo waves, apparatus for 


snesiee wire gondit, Db. He 


Contin scr Reais da so nifiencn ees 817,104 
Rngine aparking Iga, gasoline, J. G. Me 5 





Button blank’ - t 
= 1 
cable 21, 817,122 
e 817,053 

Cable sp 816,721 
Calcula 816,760 
Cathing tool, R. 816, 

Camera, 816, 
Cans, 817,100 
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myeqeass, lens mount and connection 
a at. 8! 


Brandstetter & Freund 


Fire alarm apparatus, 


Fireproof window and casing, 


Forming or molding device, 





Gas produciag and co 
Ellt 





Gun locks, safety lock for 


Harness peg attachment, 


Harvester attachment, 
Harvesting machine, 


Hay and stock rack, 





ream freeser, J. A. Snigo 


invalid lift and bed ceuppert, 
w 


Jeweler’s implement, 













Lamp dane y fastener, 





Life saving ap aratus, J 


Locomotive attachment, | 
Logging apparatus, J 


Lubricating mocbanian, 


Mall delivery apparatus, 





. S16, 





























° & 
Mop head and wringer, combi: ode sad Scholl : 


Mosquito net frame, 






* 816,839 | | Wood-w orking 
Machinery 


For ripping, cross-cu- 
mitering, groovin , 
scroll-sawing e.e 


.» $17,087 
. 816,719 
816,715 
817.017 
816,578 
816,852 
816,000 
816,082 
816,896 


816,501 


” 916,724 


814,089 


817,022 
S10.7% 
816, 808 
S16, 540 
S16, Ss | 
K16, 062 
817,005 
816,717 


B16,776 


s16,076 


817,081 


817,126 


817,000 





316,007 


816,707 


416,708 
816,807 


816,602 | 


816,986 
816,874 
S16, G43 
816,600 


$16,561 


816,608 


816,763 


816,927 


816,972 


817,075 

816,879 
816,733 
816,966 


$16,686 
.. 817,018 
. 817,060 
. 816,703 
. $17,068 


. 816,506 
. 816,877 
. B17,113 
816,652 
816,810 


816,900 


816,607 
. 817,083 
816,777 
816,680 


816,787 


816,685 
816,620 


816,914 
816,460 
816,040 
816,725 


817,146 | 


816,636 
816,606 
816,587 
. 816,835 

816,555 


. 817,107 
- 816,681 
. 816.806 


816,704 


.. 816,841 


816,849 
816,705 
816,792 
816,688 
816,440 


817,144 
") 817,047 


. 817,084 


$16,741 


«» 616,025 
. 816,878 


816,049 
817,008 


'. $16,876 


817,048 
S16,870 
816,970 


. 816,748 


816.5 


S16, 
816. 








working wood in any ma:- 
Send for catalogue 


The Seneca Falls M't’g Co.. 


Water St., Seneca Falls, N. Y 


‘Engine and Foot Lathes 





Hartferd, Coun. 


Cyctometera, Odeomet ers 
Tachometers, Counters 
and Fine Caat ir 











. BUNNELL & CO., Inc., 30 Park Place, New York 





Tus. sa 









Has no pumps, no valvy 


ater. Always ready for use. 
mortising; fo 


Established 1s 





MACHINE SHOP OUTFITS, TOOLS AND GENERAL IMPORTERS AND 
SUPPLIES. GEST MATERIALS. BEST -anetlehin AnauTs 
WORKMANSHIP. CATALOGUE FREE aa 





| SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. ee B 
Price 
Veeder $1.00 
Counters 
to register reciprocating 
movements or revolu 
Cut full size. 
Booklet Free 
VEEDER MFG. CO. 


Machinery and Tool House in China 





SCIENTIFIC Au unioas SUPPLE ig 1 
22, 1400, 1447. 1370, 72. 





GRINDER 


piping requi to supply “t with 
¥ 


jest in construction. most st emcient 
in operation. Price will interest you. 


Ww. F. & JNO. BARNES co., 
1999 Ruby &t., Recktord, LA 





Mustard & Company 


Plumbing Supplies, Safes and Scales. The largest Hardware, 


9a NANKING ROAD - SHANGHAI, CHINA 


STEAM TURBINES. — THEIR CON- 
struction, Operation and eons Application. 
articles ve all been prepared by pe in steam 


engineering. Pmce W cents each. by mail. Munn & 
Co,, 41 Broadway, New York City, and all newsdealers. 








THE (uiprer (up 


tr” Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together 

Beat & Cheapest. All Stationers. 


CLIPPER MFG. CO., 
#1 West 124th 8t., New York, U.S.A 


books in these lines, 











sean) went mans. sew tore C1 Watch Tacoma Grow! 


Low Rate ee aliferpia and eturn Via } g§1 5 2? 
oun Th e nickel fate, oud. ie: - POPULATION i iboe: 23:3 
icketsa on sale ‘aai y pril 24 to ay 4 Gor 
return limit and stopover privileges. Before arranging Leading manufacturing city of Pacitic Northwest 
tor your trip write A. W. Boe - ESToNe#, D. P. steamship and railway terminals on Pacific Coast. 

3% Rroadway, New York City | additional transcontinental railroads entering Tacoma. 
veer vena ae _ Send ten cents in postage for illustrated literature to 
Andrew y Carnegie, Thomas A. Edison | °®CRETARY, CHAMBER OF COMMERCE AND 





many other successful men be- BUARD OF TRADE, Tacoma, Wash. 

their careers at Telegraph, ———— -— - 
Goperasing. Why don't you 
learn? For $175 we will 











Keystone Well Drills 


t Artesian and Ordinary Water 
wear Mineral Prospecting aod 
Placer Testing tor Dredgers ; 
Deep Drilling for (nm! and Gas ; 
Contractor's Blast Hole Drilling, 
River aod Harber Exploration, 
ete. Our five catalogs are text- 


KEYSTONE WELL WORKS 
Beaver Falls. Pa. 


N. . 
E22 || To Book Buyers 
by express (not pre. 





On of electric appa. !), 


—— We have just issued a new 


48-page catalogue of re- 

‘6 oo it cently published Scientific 
THE LEADER. and Mechanical Books, 
1} H. P. Gasolene Auto-Marine Engine which we will mail free to 
Built tike = watch. Pesutifully Finished. Accu- | f/ . . 
rately Constructed. Light, Strong, Reliable, and any address on application. 
Notmeless im operstion. Suitable for launches 
from 15 to 1% feet in length. Price complete. 
75 wet, no discount. Thoroughly guaranteed, 


Perfect Speed Control. Complete descriptive Cata 
log upon application. Manufactured by 


CLAUDE SINTZ, 
, 292 S. Front St., Grand Rapids, Mich. 


Publishers of Scientiric AMERICAN 


361 Broadway, New York 
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MUNN & COMPANY 











on the guards to give a close or a smooth shave. 


Triple silver plate set with 12 blades ) In Leather Veivet- 
Quadruple gold plated set with monogram ; Lined Cases 








“The Gillette” Wonder of 
the Razor World 


12 BLADES: 24 KEEN EDGES 
20 to 40 Satisfying Shaves from Each Blade 


“THE GILL oT ¥: TE” saves $52.00 each year. 

“THE GILLETTE” saves 15 days’ time each 
year. 

“THE GILLETTE” keeps the face clean, 
smooth, wholesome, and free of rash. 


“THE GILLETTE” can be raised or lowered 















10 extra blades. 20 sharp edges. 
Good for a year, 50 cents. 
At this low price no biades exchanged. 


No hinges that rust. —— 
No clasps that break. ge 
No springs that weaken. “a 











One sturdy frame of perfection SH 
OUR NEW COMBINATION SET with i 

razor, including soap and brush in silver holders 
for traveling men. 


A full line of fine toilet cases with razor sets and 
fittings now offered. 


Sold by Leading Drug, Cutler and Hardware Dealers. 


Ask to see them and for our booklet, or write for 
ou. special trial offer. 


Gillette Sales Company 


Times Building, New York City 





Sillette Sf 


mic wet “azor 


Rotary engine, J, M. 
Rotary engine, P. C. 
Rubber from canvas, metal, and other ma- 


Scale, competing, J. - © 
Scale’ register. . Schmidt 
Scarf holder, A. Rosi 
pees * Cd — raft, 


resco! 
Sidewalk light, Ross & oath 
Sign, changeable illuminated, 


Sign, street, B. W. Griffin.. 
Sink cleaner, G. A. Keene . o< ve 
Siphon head, D. Landan................... 
Siphon coe and charging apparetan, D. 


La 
sows poe machine, W. J. Devers. 


inte reciprocatory, L. Neumann 
Motor control system, A. Magnuson. 


Motors, flexible connection for “earl 38, R 
Siegfried . $16,610, 





Music leaf turner, J. A. Bitting 
Nitroge ‘n, preparing and growing and dis- 


Oculometroscope, Cowan & 
Oil burner, M. N, Macrate. 
Uilstone box, C. F. 
Optical tool, L. E. 





Plumber's fitting and pipe “support, com 
bined, J. L. Fruin ‘ 

Preumatic spaeastae ome tube ay stem, J 
Stoetze 66 op 

Pompadour wave, F. & E. Delavan 

Post MO holder ie iitestrate “d, E. 


~ Be 


netic, J. O. Heinze, Jr.. 


Propeller, serew, E. E. Adam 


Pulp duis. eS cylindrical, 


Pump, adjustable pressure, ‘E 8S. Clark.... 
Pump, lift, H. M. Crow el 
Pump rod, windmill, J. Lueck 
Puoch holder, W. H. Froggatt, 
Rail fastener, E. T. Forrester. 
Rail joint, Marshall & Dunn 


Rail joint, W. A. Hin. 
Rail securing means, T. Gardin 
Rails, — framed wood pad for track, G. 
_ SORA Saya +i 
Railway brake, T. Bell .... 
Rallway composite tie, W. 
Railway cross tie, J. Kabn............... 
Railway frog and crossing, E. Hay ward. 
wea motors, suspension meaus for elec- 
Oe erry 











DE Shdstsesalecstdeduactiviciivoass 
Ratlway rail stay, H. H., Sponenburg. 
816,946, 
Raliway signal, automatic, ‘J. Neumaier. 
Railway signal operating mechanism, W. 








Roofing material, n achine for “making, F, D. 


cobs 


terial, apparatus for separating, H. 
WEEE. dhoncees Gis tdisvctnesuceventind 


Rubber tubing, striped, J. L. Mahoney.... 
Sash adjuster, H. E. Keeler............... 
Sash and frame, metallic window, J. Tyra. 
Sash cord fastener, L. H. Broome 
Sash lock, F. M. Coleman.......... 


— automatic weighing and computing, 


A. Killman 


Shade bracket Sas curtain pole support, 


ce LO EP eer 


Shade roller pulley, window, L. Z. Pouliot. 

Sharpener, shear, J. C. Jefrey............ 8 

Sharpening machine, drill, J 4. Brossoit. 

Shock support, B. Pee 

Shower bath, C, C. Russell. 

Shutters, etc., mechanism for 
tt 


Pelstring ie tBomtaated, 6. 3. & 8. 6. 








Motion, mechanism for converting rotary 





816,805, 816, 930, 

Motors, flexible connection and suspension 
device for gearless, R. Siegfried...... 
Motors, flexible connection and suspension 
means for gearless, K. F. Elers........ 


Mount, E, 8. Cheney ie de dpa nee ‘sacs batae 
Mowing machine cutting apparatus, 8. 
Davis 


Musical instruments, straining hook for, 
B, GQ. BOWMAN oc cc cccccccccoversate 


tributing organisms which fix or gather 
atmospheric, G. H, Earp- pages nee 00x 


Propellin: ‘mechanism, Db. W. , eee 
Pulley bie ball bearing, E. E. La Rose. 


a RE ry Fee - ‘ 





516,611 
816,571 


516,612 
817,043 


816,650 
516,704 


$16,754 






Oven regulator, automatic, J. P. Farmer... 817,106 
Packing gasket, J. A, Landsberger........ $16,808 
Paint and varnish remover, non-inflam- 

ee. Ge SU. cab ba wah db 6b tdacécawane 817,141 
Paper binder, F. N. Volkert.............. 816,691 
Paper emboesing apparatus, T. Hawkins... 816,657 
Paper making, apparatus for dissolving size 

SO, ek PD ccccccers is e40 +A dke.ue 316,864 
rene Earn dissolving size for, B. Kuif- 

Pabtachet iberads« -816,863, 816,865 
Paper- awindiog machine, J, A “Ww hite, 
817,025, 817,026 
Paste pot cover, E, Hoffman...... -.++. 816,650 
Pedal guard, C. H. Woodall. 816,834 
Pen and pencil holder Cotler.......... 816,783 
Permutation lock, ¢ Bleehse ‘hmidi sili 816,842 
Phonograph, magazine, C. C. Shigley 816,608 
Photographic sheet, W. H. James... . 816,861 
Photography, reducing agent or composition 

oe eee 816,571 
Plano, W. D. Callow 16,641 
Piano, automatic combination, Ne D. Hosley 816,726 
Piano player, automatic, J. Sampere...... 816,605 
Piling, laterlocking sheet, G. E. Nye...... 816,904 
; ling, sheet, H. L. Zander... saew $16,770 

Es ic i Mea oo napSevcueccess 816,728 
l'ipes, etc., machine for flanging, sox keting, 

or otherwise shaping earthenware, R. O. 

SN Ge bay sedeseRecncdctecetuetsve 817,045 
Pitcher, ice, J. Krakauer ...... cencees 817,123 
Plane handle, adjustable, F. A Shontz . $17,006 
Plaues, reversible handle attachment for, R. 

Hunter sb debddve Onde wes eee eh ca ye, Ge 

| Plastic mate rial, method of and apparatus 

for making striped fabric from, J 4. 

Mahoney ...... A 817,080 
Plate securer, T. Frazier ahs ---- 817,108 
PIN rere S17,114 
Plow, reversible disk, W. G. Jobling 816,668 
Plow, sulky, W. L. wall . 816,771 
Plug, Gartshore & Foster. 816,856 


- 817,110 
J 


’ $17,016 
. 316,969 


’ 816,904 
I 


. ... 816,730 
Power efanemiiaubeen "device, dynamo mag- 
+--+ 816,912 
Printing films, universal adjuster. ‘for, B. 

ay esses 816,968 
Printing press cutting attachment, Smith & 


816,945 


Printing yarns, ‘apparatus. for, ‘A. Hofmann 816. 796 
Projectile, steel, A. Haase................ 
- 816,856 


816,577 


817,001 
817,074 






064 
- $16,575 


. $16,774 
. 816,702 
- $16,977 


S16,800 
$16,911 


816,600 
816,584 
816,947 


817,13) 
V. 


EES Deh pee kONs eG bbs den scessdssccces 816,676 
Railway spike, C 816,802 
Ratiway tie, H. 816,644 
Railway tie, Taylor & Russell 816,950 
Railway tie, J. . Bailey 817,008 
Railway tie, J. 817,119 
Railway tie and fastener, J. P. Lancaster. 816,921 
a, tie nl rail joint fastener therefor, 

en sbi bbadeanvddcceseceecnegaé 816,731 
inate tle viate and ns for securing 

rails thereto, H. H. Clough............ 816,645 
Railway ties, patie somgeeme, W. Goldie 816.909 
Razor strop, EB. Bart iva ds 6heseeewhie 816,635 
Reaper or mower shade nd Smith & Part- 

SEE: shbeedneaes bees obh0 ib t0aseKs 816,614 
Reflector and socket hood, combined, W. H. 

PE cv cct Cunt bnaedekGses b¢ 0adtdaenés 816,756 
Refrigerator, G. W. Wallick ............ $17,136 
Road working machine, McBride ‘& “Alford: 817,087 
OG, Tes Be, DOOMED ieee cs snceccevecs $16,581 








Saw handie, M. Le MR a cewcccoes 
Saw sewage, A. eee & 
Saw tooth, eoink McLean & Kinney..... 816,502 











Sled propelling mechanism, King & Estorff 817,071 
Smelting lead ores, Valentine & tts 16,7 
Smelting lead sulfid, A. ve Betts. .816,7Q. 

Smoke consumer, T’ Rees.......... 816,733? 
Smoking pipe, M. Densheo secae 
Soap holder, C. Howard ...........6.s000+ 
Sofa and table, convertible, N. B. Stone. sie.ers 
Solder rings _ metal caps, machine for se. 
curing, Whe MOOOD 60 vende vcceceens 816,942 
Solder to arial ca pocine for ws 
and sectring. W. Schuits 816,943 
box, J. Rkie < see +2) 816,908 
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Hamburg - American Line 
Delightful Summer Cruises 
To ICELAND 
SPITZBERGEN 
and NORWAY 


NEW. YORK 
Leaving June 23, 1906 


by the twin-screw express S. S. 
‘Oceana ’’—8,000 tons—specially 
equipped for pleasure cruising. 
Superb accommodations. Rates 
including all side-trip expenses, 
if desired. 
12 Other Similar Cruises 

by the well-known steamers Biticher, 


Prinzessin Victoria Lasise, Meteor, dur- 
ing JUNE, JULY and AUGUST 


For programmes, rates, etc., apply 
Hamburg-American Line 


OFFICES : 36-37 B’way, N.Y. San Francisco, 

pa ( peliteset © St. ~ my ta, 1229 Wal- 

St. 90 State St. Co icago, 159 
ey Be Ht. Louls. 901 Ulive St 
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“EW Lantern 


and Scientific es 
WILLIAMS, BROWN SEARLE, DEPT. 6, 918 CHESTAUT ST.. PHILA. 











Our Hand Sook on Patents, Trade-Marks, 
ete., sent free Patents p 
Munn & Co. receive free notice in the 


























| eee sceentiig: device, H. P. Roberts 
ometer, J. H. Bullard.. 

Spinning na twisting machi: 

Spinning ‘itier, W. Beckwith’: 

a | acieing machine, lump, T. B. was.” 








Steam ad hot water boiler, M. 
Steam condensing apparatus, D. 
Sterilizer, basin, W. Shon 
Sterilizing and antiseptic case 
for surgical instruments, P. 
Stone cutting saw, J. 8S. Young.. 
Stool, camp, C. Brickson .......05+..++e0+ 
Storage battery, W. H. Palmer, Ir... 
Stove lifter and mover, J. Wood 
Stoves and furnaces, door for hot-blast, 
OT ER I PR ere 
Street cleaner, J. G. Sanderson 
Stringed instrument attachment, 
MIU Sas Odneccidessesondestenseseuns 
Stud, fastening, H. M. Chee 
Stuffing box a traveling cables, rods, 
s “hiles 
Stuffing machine, Maze’ 
Sugar, etc., crystallizing, v. H 
Supe rheater, N. Notkin 
Surfacing and 





817,070 
816,606 


816,898 
816,779 


Beers 



















BPOMGE, SC Bl, cccccccccccececccesceros ; 817,013 
Surgical truss, J. Leverone ...........++++ 816, 
Suspensory, J. R. Sommerville ...........+. 816, 
Switch mechanism, Mortensen & Thenn.... 816,812 
Switch throwing device, Hercules & Martin. $16,913 
Brings, BD. GB. GEG is vines ceasavecescecssees 17,054 
Talking machine, H. J. Hagen............ 816,978 
Talking machine, E. A. Pancoast.......... 816,995 
Tank lining, wooden, Reed & Heald........ $16,682 
Tank or can, Wallace & Keiner...........- 816,625 
Tank sections, — _ use in per- 

forating the flanges of, D. ¢ Paige. 816,593 
Tanning apparatus, Pon de Marneffe 816,670 
Telephone desk stand, H. Tideman 816,619 
Telephone exchange ‘irom framed - 

ing board for, Cook 816,847 
Telephone switchboard aaa, H 

ndre 816,804 
Telephone system controller, automatic, 

A. B. BtOveRD nccccccccencrcccsversese 16,948 
Telephone system, two division, H. M, Post 816,819 
Telephone transmitter, W. W. Dean...... 817,140 
Textile fibers, retting process for, A. Van 

Bteemiate 2 o.cccccccccscccsescccceeces 816,622 
Theater chair, Chase & McCreary.........- 816, 
Thill coupling, A. Pflugradt..........++0.- 816, 
Thill coupling, Blain & Jackson 
Thill, vehicle, A. Lott.........-sseeseees 
Tile construction, illuminating, P. H. Jack- 

GUN. Fide ih. ce 00 co ns.saniacse ss viteesesenns 
Time recorder, employe’s, F. 


Tire, detachable pneumatic, C. 
Tire, flexible, A. V. Stichelen 





Tire, pneumatic, 8. Hunter. 
Tongue, threshing machine, 
Tool, combination, O. Medbus. 
Tool, Sesame hand, R. “a. Shallenber- 
bis he ahve dine sab. bGad so ve cute Caen ene 816,885 
Transporting and heat interchanging appli- 
mee, ¥ 2 Besemfelder ............++ 817,101 
Trap, = ooegseb sod ccccesaconuese 17,006 
ley ee BTR oon tvccicsscceoss 816,875 
Trousers press, R. Denner ibn asessbiouee’ 817,108 
Truck, J. Schreiber ............ssecvscvees 816,825 
Trucks, means for adjusting the height of 
spring igeke for railway, M. Linton.. 817,078 
Tubes. See Flexible tube. 
Tube ‘expander, W. Nicholson, Jr........... 817,089 
Tube forming machine, metal, BE. T. Green- 
BRT rs ree 817,056 
Turbine, J. T. Jenning#................e006 817, 
beg expansible fluid, B. 8. Church, re- 

















Twine holder, O. age 
Typewriter, W. Baxter, Jr. 816,552, 816, 
Typewriting machine, B. F. bh .816,585, 816,919 
Undergarment ai testes supporter, com- 
bined, W. C. A. Bullock .....°...+.-. 816,963 
Undergarment, union, J. Pennington...... 816,880 
Valve and cock, F. C, Buck.............++. 817,040 
Valve and trap, automatic relief, A. Har- 
TOON nick bo4400cbwansegdsceccccscvesoue 817,112 
Valve, combined stop and cock, L. Kac- 
Pan ccnbabeb ihe bles op osucesks s 817,060 
Valve controlling mechanism for gas en- 
gines, Pod Gath < cedsstarens 816,817 
Valve for pneumatic hammers, throttle, 
BOM epocanetedshdcoshescesace 816,998 
Valve for  eppenaeqns furnaces, reversing, 

Wi BE abe ano ask ere dace seesscocsouye 816,813 
Valve, iston, W. Schmidt ...........000. 6,607 
Vegetable boiler, A. M. Ham. 816,858 
Vehicle . W. Connell. 816,782 
Vehicle brake, J. N. Everett. 816, 
Vehicle for cripples, F. wie 816,745 
Vehicle running gear, B. Binfeld 816, 
Vehicle spring, pneumatic or elast: s16,e87 
Vehicle iaoting mechanism, motor, 1. 

«| MPPePeTTTETETTT TT Ter TTTT Tt 
Vehicle wheel, H. B. Gillette.............- 816,576 
‘ ing device, 8, ©. Gilbert.............. 16, 
Vending machine, /S _ Feeen bnoedaveccea 816,504 
Ventilator, A. Rasmussen.................. 817,002 
Vessel, metallic c. L Coffin Shis<sas epnad 816,558 
Wagon brake, G. L. Adams .......2..00+. 817,082 
Warper comb, A. E. Rhoades.............. 817,006 
eg a vent fitting, po NPD G. F. 

pavan aun Gun Kean eb ads Waeedeeehen 817,004 
Watch “hesvel arbor, J. W. Gibson........ 816,723 
Water circulating apparatus, J. N. "see: 816,939 
Water heater, H. 8. Humphrey 


Water wheel, J. L. Shelton. 
Wave motor, S EB. Newell. 
















Watering devi A. N. Chareh...22210002: 816,557 
SCIENTIFIC AMERICAN hn ed and cultivator, z. Eady F. Elder Siaane 
ler attachment, C. D. Eddy............ 8 
MUNN & CO.., 361 Broadway, N. Y¥. Well drilling machine, J. W. Miller...... 816,988 
Branca Orrice: 625 F St., Washing‘on, D.C, Welt, G. EB. Rolling...........---eceeeeeee 16,601 
Wheelbarrow shoe, M. V. Garver.......... 816,655 
we ie SAPD came Wick, candle, Genovese & Calvi........... 816, 
A SELF WORKING | Window, A. EB. Hall.........--. 0. see ceeee 816,580 
EGG BEATER wae screen, self-adjusting, W. H. w- 816,040 
Phan a tog 4 ae HON neon ev ee nee ac sce esa et sce scseeewese 
spenally ae hen ay Wien fabric, elastic, H. T. Sykes........ 817,019 
San i so were whe you DESIGNS 
aboat ness td 
_ er to meroahed by a “ Littl 
onder” ragged rage homer nag to| Handle, drop, G. A, Schebr.........+...... 37,935 
your ular water oj} Knit fabric, C. H. French.. .37,986, 37,937 
Turn the fancet, that’s all.” Rug, F. H, Bennett......... .37,988 to 37,940 
The nous eS Fi | Show case, W. M. MeLean. .-+. 87,934 
vice ever —_— ay Spoons, cote. or similar articles, handle for, 
motes Gavel yensee Cc. M PHEOE ccsccccses 7,931 
od fee hy machion; Spoons, forks, or similar articles, handle for 
it will the kitehen cool in hot C. BD.  GROPRIE cc cccsccccsessvssetocsccce § ,932 
4 ri wll eleam you itn Stove, R. Thiem........ juaandahereceeedeue. 37,933 
chimneys tally, 
i cerpen cutlery, it —_— 
wil pel Pour aiverware iil it 
like new. Is name TRADE MARKS. 
de Pitesti 
our ve Acid in combination’ with proteid, prepara- 
Avhieh will convince you. tion of hydrochlo ; 
WARNER MOTOR CO. | Foster, ork, Fairchild Bree. © 0.068 
Dept. 15, Flatiron Bidg., N.¥.City Advertising cartons, Cole Lithogra Co 925, 
Ale, Robert Smith Ale ig Misccecoce 80,917 
Alimentary nw og Erste lener Export 
: Malzfabrik Hauser & Sobotka ......... 50,852 
M K I | \ | y Anesthetic, I. Feirstein..........cs.cecseees 
, . t a sock soles, Dr. Hogyes’ Asbestos 
( te R F | i MIXfi Amphaltic seocmpeaniiia’ tee pound, Hydrex ‘ 
‘ i peund, Hydrex 
4 . elt & Engineering Co..........s0e-e+0+ BH 
Automobise horns, Gabriel Horn Mfg. Co... 51,082 
are superior in outpet and eee than any Automobiles and their component parts, 
ther ine ade Sree y cheval laa the Birmingham Small Arms Co......-....-. 50,830 
_— thoroughly that a that @ incorporated concrete 1s Begs of paper, cloth, ete,, Eagle Paper Co... 50,873 
ot complicated parts and the Baking powder, Southern Manutacturiog Co. 51,062 
double stren, wd stool rae give gvech durability, Bats, base ball, J. F. Hillerich & Son 50,812 
st and the, low feed | Batteries, electric, Leclanche Battery Co... 50:937 
conerete. The drum is fed Batteries, storage, Storage Battery Sur + Ta 50,837 
and discharged while in Beer, Anheuser Busch Brewing “Ammocla 50,895 
without Bells. farm, church, and school 








€e., 
ieago, 
Oil. ; 1018 Pinert St., so tPilien Fe. 
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Birds, song, 





M. Geis 

Blue, washing, Sawyer Cry _ Blue Co. 
Bluing, Griggs, 
Boller cleaning compounds, Jobn Callahan & s0.976 

eroddescsderneeesesvedeseussedesce », 
Boiler” seeming tools, steam, Power Spe- 

ey LO, - shasvsanshebekebte nesetweese ’ 
Books, blank, T. D. Taylor........++..s-0. 51,100 
Books, printed, Vedanta Society............ 50,064 
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Useful information 


Book of Designs for 


BROOKS. BOAT MFC. CO. 


Originators of the Pattern System of Boat Suliding 
404 Ship Street 


BUILD YOUR. OWN 











Man fessional men are taki 
tion—tor the pleasare of working 


We have started hi tence 
ry ga Weft the decken thay and 
a big profit, 


KNOCK 





ing from us bat the 


es ates 


we 
the Brooks Nyateom 3. poi wamapertoraa cp Oomnte 
Patterns are Expressed, Charges Prepaid, C. 0. D., Allowing 
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Price 25 cents 
cents 
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Bay City, Mich., U. 
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$5 Water Motor Outfit, $3.50 


The Divine ae broad plete, Price will is now being 


Ten be at 
busing: pol 


nives, 


motor. 
solid brass, double 
, scientific 


Ge octginnl weluse CLE || jae cheqprenn- depratbenpecittaygn ne. 

ores use sma waiting for a quick lay out of work. Think of / 
th “took” 

zr cast iron water wheels, tha’ his it ‘ana AO 

PRICE ADVANCES MAY Bums, || [2 *°2! 2 ° ove dollar you send for the 


Send remittance for this little marvel 


before price advances. Momey refunded-- MENT will multiply into many doilars 
withest pen pe not reel, cloth Ka saved. Made of @ special grade ‘ 
nc es SU eme: w , © aluminum, bigbly polished 

wheel, felt polishing wheal, pu 7 pity! 

ley for power t ission, leather bel mg sent prepaid upon receipt of 

belt hook, polishing material, screw driver, off | [$1.00 with full and simple 


Call or write immediately for Morton’s Free 
Water Motor Book. Agen a 
MORTON MANUFACTURING CO, 
Dept. C, 130 Fulton St., New York. 











THE READY 
DRAUGHTING INSTRUMENT 
Carried in the pocket, 0 i a your imme. 
diate service anywhere and at any time you may 
bave occasion to draw. No more tfips back to 


READY DRAUGHTING INSTRU. 





digections. Your money 
returned if not entirely 
satisfactory. 

READY MFG. CO. 


Reciicoka 
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Screw Machine 
e Products « 


ia HIGH BRASS, LOW BRASS 


and STERLING SILVER 
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mene 
GEORGE W. DOVER CO. 
Providence, R. L. 


Quotations Made From [Model 


or Working Drawings 
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of purposes. Light | moving parts. 80 st 
Silo en eens te run one. Send 
Seraghte cncleges . # write 
CORNWELL 00. The Bu ores 
Syracuse, N. ¥. | Gasoline Engine y 
065-0? Decatur 
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don’t you read 


American homes 4 Gardens 


Every number contains articles 
that give you just the kind of 
information which you need to 
better your surroundings—gives 


you take an interest in your home; 
if you want to know how that home 
can be improved at little cost, how 
it can be made a better, happier, 
brighter, more artistic place to live 
in; if you have a garden and you 
love flowers, and you wish to make 
that garden more attractive; if you hints that you can follow 
you have failed as a gardener and because they are suited to your 
you want to know why; ina word, if your home purse. No magazine is more handsomely printed, more beautifully 
and its surroundings mean anything at all to you, illustrated, more clearly worded. | 
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FAC-SIMILE PAGES OF 


Hmerican Homes and Gardens 


Some of the articles which will appear during the year 1906 are the following: 


Inexpensive Country Homes (with plans) How to Rehabilitate Worthless, Run-down Something Concerning Driveways 
Interior Decoration Farms with $1000 or Less My Garden Without Flowers 
How Curtains May Be Made at Home The Use of Statuary for Garden Decoration A Seventeenth Century Homestead 
How to Make Pottery at Home The Kitchen and How it Should Be Planned Wild Animals in Captivity 
How Furniture May Be Covered at Home Historical Places in America How a Pennsylvania Farmhouse was Trans- 
How the Amateur May Decorate the Room The Entrance to a Country Place formed Into a Beautiful Dwelling 
with Home-made Stencils The House of the Colonial Period Electricity in the Home for Cooking, Ironing, 
How to Preserve Wild Flowers Sun Dials Heating, etc. 
How aWaterGarden May Be Laid Outand Built | Modern Dahlias Life on an Olive Ranch 
How the House of a By Day May BeRe- Gateways to Estates A Neglected Opportunity—the House Roof 
modeled and Con Into a Home Nature Study and Its Effect on the Home Rapid Growth of Birds 
How To Do Copper and Brass Repoussé Work Old Time Wall Paper Life on Great Vineyards 


Besides there will be descriptions—handsomely illustrated descriptions, accompanied by plans—of houses with and 
without gardens, houses of stone and wood, houses for the very rich man and for the man with moderate means. 


In every number will be found complete descriptions of actually built houses ranging in price from $2000 to $6000, 
together with photographs of exterior and interior and architects’ plans. 


Each number has a cover printed in colors. 


PRICE 25 CENTS PER COPY; $3.00 A YEAR 


} The SCIENTIFIC AMERICAN and AMERICAN HOMES AND GARDENS will be sent to one address 
. for the reduced subscription price of $5.00 a year 


MUNN & COMPANY, PuBLIsHERS 361 Broadway, New York 
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THE IMPROVED 


WORN ALL OVER 
THE WORLD 
REFUSE ALL 
SUBSTITUTES 
OFFERED YOU 













CUSHION 
BUTTON 


CLASP 


Lies Fist to the Leg — 
Never Slips, Tears nor 
Unfastens 










Gample pair, Silk 50c., Cotton 5c. 
Mailed on receipt of price. 


HH ad GEG. FROST CO., Mekers 
WARRANTED Boston, Mass., U. $. A, 





ALWAYS EASY 
A Short Gut—t.ychcine= 


Engine, Boiler, Power Equipment, Electrical, 
Steam, Pneumatic, or any other Machinery— 
anything in the Machine line— US what you 
want and we will see that you get full descrip- 
tions, prices, cajalogs, etc., from all first-class 
manufacturers. No charge for this 
MODERN = DAILY NEWS 

Security Bidg., Suite 10 Chicago 


BABBITT METALS.—SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN Corel aMEny ? /388- 
Price 10 cents. For sale by Munp & Co. and al 

dealers. Send for catalogue. 


FREE FUR YOUR DESK 
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Ros ae 


At a cost of thousands of dollars, 

with the aid of twenty-seven 

= business experts, we have clip- 
ed 


re) 
zg 
\ 


E 


mansbip, business letter- writing 
and other branches of business; but the Business Man's 
Encyclopedia is a condensation of them all. it deals not 
merely with one department of business, but with all departments 
—from the purchase of raw materials to the sale of the finished 
product —from advertising and selling to credits and collections. 


One man under ordi- twenty-seven experts 
nary conditions could have seen a hundred. 
not gather ina lifetime And the best of what 
one-tenth of the busi- they learned they con- 
ness infor- densed in 


mation SYSTEM these 


t h es me magazine oreusiness books for 


you. Em- 
contain. Where the ployer or employee, 
average business man 


you need these books 
sees one article, reads in your office, on 
one book, meets one i * desk, or in your 
business man these 


System, the magazine, is essential to business success. It ny 
every month all that is new to fo busines wo are meal a 
good in business to 
make money. 226 oF ~ 
more pages of indispen- 
sible information for 
business men. Through 
SYSTEM you can learn 
ali that anyone can 
possibly tcll you about 
System and business 
methods. it will gwe 
you cach month dozens 
of clever advertising, 
selling and manufactur 
ing plans that bave 
built some of the great- 
est retail, wholesale and 
manufacturing concerns in America, 
The price of SYSTEM is two dollars Bui 
a year. It is worth a great deal more 
than that to any alert man with bis Orga’ 
eyes on the main chance. 

W. P. Cuase & Co: “We would 
not have SYSTEM discountinued 


now though the were rained to Systems in Banking 
Shia vom? = Perens ey ay | 





W. P. Jomwsow : “Secured one ides for the 
from SYSTEM that solved the hard- mag & 
eat prov! A ” 

Proviem in my department. Cote that Save 


Send $200 to-day for a full year's Business 
Subscription to SYSTEM. At once Successful through System 
We will send you free a full cloth om 

bound sct of the Business Man's En- 
cyclopedia —in two volumes—all transportation charges prepaid. 
Write your name —— the margin of this advertisement—tear out 
—mail to us to-day a two-dollar bill. Better still. include 
$1.00 extra ($5.00 in alt), and we will bind the books for you 
im the finest flexible Morocco and gold the edges. 


THE SYSTEM COMPANY 
New York Desk 30, CHICAGO London 








Os. gneescdeoccvesstace sovereseess++ 00,068 
Boots on shoes, leather, Johnson ; Watson 


a eter, Manss ‘Shoe Manu- 
‘factor pieccvensses so . 11,061 
Boots and leatbe J. Newman.. 51,150 
Boots and shoes, leather, Warthstmerdeerts 
WO OO, ccc scnce + deukeee tabsseaeaeede 51,179 


r 
Hotends O00. 50s ccesevecctesten 51,151, 51,174 
Boots, shoes, Be slippers, leather ‘and cloth, 
Havan & - Cao ceneccoeavsesuues + 50,970 
Boots, shoes, and ome of leather or tex: 
tile material, or a eae soles therefor, 
Nathaniel Fisher 
Borax, chemically wil s * Smith 
Brandies and fruit brandies F. Lauber.. 51,082 
Brandy, P. J. Bowlin Liguor Go. beweee 51,087, 51,088 
Butter, Currier-Todd Co. 5 
butter, D. B. Wood Butter Co............. 51,068 
Butterin or oleomargerin, Braun & Fitte.. 51,119 
Button parts, C. H, Schott..............005- 51,101 
cae i and chocclates of all Geocrigtions 
F. Whitman & Son..... +eese+ 00,865, 50,866 
Canned corn, P. Hobenadel, IJr., Oo......... 51,039 
Canned corn, P, Hohenad el, ir. Canning Co. 51.040 
Canved fruits, Gennerich & Von Bremen... 51,026 
Canned fruits and vegetables, Pratt-Low Pre- 








BOTTING OO. cocdovecesevecsccssvegecouse 1,043 
Canned fraite and vegetables, J. EB. Kriete. Bt. 080 
Caps and corks, Phoenix Cap Co...........++ 50,892 
Car couplings, vertical wane National M 

able Castings O0..........sseses 5 
Car door hangers, fasteners, and guide 

brackets, freight, Camel Co......... eee le 
Car door trimmings, freight, Camel Co...... 50,872 
Carpets, Morris & Co.........60-seseeeeeese 51,085 


Carpets ane rugs, woven, ar ~eyed Carpet Co, 51, is 
Carriages, fr 3 Babcock 50,8 
Catamenial ye Fe Becates Specialty Co.. 50, $31 
—«- vectins, Glens Fails Portland Ce- 


nt 
Cement, Portland, Kansas Portland Cement 
OO, cosvccscccctavccceseesevessesesoonecs - nett 
Champagne,” Th, BORNE ccccdccagecyoeces 
Chemical compounds, Bird- Archer Co.......-+ 50,995 
Chemical preparation, McKesson & Robbins 50,983 
=~ cocoa, and sweet chocolate, W. H. 








an ndbuths oa tevaddenbeeacs cocee +. 51,012 
Chocolates, Grig Cooper & bevcescosses 50,902 
Chocolates, bop and simila ndies, 
Russell & Co........6s005- eevcceces 50,908 
Cigarette holders, A. Q. W: . 50,804 
Cigarettes, Butler-Butler ...........+-+<+++ 50,870 
Cigarettes, Miller Du Brul & Peters Mfg. 
GO, voccccceccccecccarecsceperevesssees 50,893 
Cigars, C. B. Perkine ...cé.sse-00s:- ), 884, 50,886 


ins 5 
Cigars and Bey 0. Bisenlobr & Bros... 50,874 
Cigars, cheroots, and —— made of cl 
gar tobacco, Cayey wy Fw mea Co.. 50,850 


Cigars, Havana, Ry Tg & Schloss...... 50,887 
Clutebes, T. B. (Wood's Sons.............++. 50,845 
Coal, Hull Coal Hy Coke ie Segecation eves ecen 50,814 
Coal, Merchants Coal ©o...........+0+00000+ 50,858 
Coats, vests, trousers, end overcoats, ©, C. 
AUET ees see aeseecrecensntcsesers - 50,971 
Cocoa, C. J. Van Houten & Zoon......+.... bw, 


Zoon 
Cocoa gatenest Sregncatone, M. Michaelis 








Coffee, Consumers’ Supply "Oo.: 1,018 

Coffee, H. G. Tombler Grocery Co.. .. 51,109 

Coffee, Ridenour-Baker Grocery Co. 61,155 
Collars, collar pads, and back bands. Couch 

he Ban CO....-.eceeees 50,927 

Combs, Schrader & Eblers.........+++-.++++ 50,990 
Compound for the cure of rheumatism, liquid 

vegetable, F. Bland 959 


Consumption cure, P. M. 
Cordials, Mariani & Co. 
~~ lines, twines, and ropes, aeneen co 





OED ccvacvecseppesoesestoage » 50,828 
Corn <7 flake form, product of, tached 5 ane 
Wn cnecccoseeescvccnesconcses : 
Corn in flake form, P pea of Indian, 
American Hominy Co...........-.+.++ af ,009 
Corn starch, Warner Sugar Refining Co..... 51,067 
Corset govems, ladies’ pants and vests, Malive 
Mills Co 





.. 51,167 
- 50,936 
> 61,173 


Corsets, Birdsey & Som 
me eat waists, “and corset 





560,924 
Cotton piece goods, Eagle & Phenix Mills, 
51,129, 51,168 
Cotton plate and —_. age & Phenix oa 
Cough ore » We W. Gaplth.vesccccccccccces 60,947 
Counter afts and A ec thereto, 

Mossberg Wrench C0......-.+seeseseeees \ 
Cracker meal, Griggs, Cooper & Co,........ 61,133 
Crackers and biscuits, Green Green & Co.... 51,028 
Cream for the skin, Pond’s Bxtract Co..... 51,089 
Cycles, motor cy¢ _— thereof, 

Birmingbam all Arms Co.........+4. 50,800 
Disinfectants, preservative, and bactericide, 

Carno Chemical Co. ..........ceeeeceees 50,963 
Dress goods and linings, Martin L. Cohn Co. 51,064 
Dusters, feather, Chicago Feather Duster Co. 51,016 
Embalming duids, Venus Chemical Co....... 61,178 
Enamel, Hamrick Tank & Barrel Hard Shell 

Enameling Ge. evacssene secvgsousnsetée 50,915 
Engines, internal” combustion, Progressive 

We GR. coco cccccsoctoccecs ccesteseese 
Fabrics, printed = dyed eantite, stone 

Manufacturing CO. ....sseencseee 996, 51,057 
Piles, vo PROTOS ccccosccccccevcenssece 50,920 
Files and bandles and bolders 


rasps and 
therefor, Nicholson File Co,..50,880 


to 50,88" 
50,905, 60,906 
Filtering apparatus and filter cylinders. 

Berkefeld Filter Gesellschaft G. m. b. H. 50,921 
Fire engines, International Power Co........ 816 
Fishing rods, steel, Horton Mfg. Co......... 50,916 

Flavoring extracts and preparations, Baker 
WBCTRSE GO. cccccvesesevicpeesesecesacs 51,116 


Flavoring syrup for beve . J. B. Daniel. 50,928 
Flour, Sweet Springs Mil CO... .+066.- 51,068 
Flour, self-rising, Davis Mest ; RF 

Flour, wheat, ew London ing © ‘ 
Flour, wheat, Central on, Mit ing 
Flour, wheat, Sweet Springs Milling Co. 











Flour, wheat, Kenneweg Co. Fake iia buss 40,006 
Fly paper, sticky, Midget Fly Plate Co..... 50,900 
Food, bird, Aschenbach & Miller.......... .. 61,115 
Food made from wheat, breakfast, M. W. 
WEEE RSs ces eeesscrcccentacseteesncses 51,157 

Food, poultry, Albert Dickinson = weccosee 50,054 
Foodstuff, Ewa Plantation Co.. 61,024 
Foods prepared from cereals, * ‘breakfast, 

Postum Cereal CO. .....ceeeessees 51,1 
Furnace, hot air, Wise Furnace Co. 
Game boards, L. Hudgin ............+. 
Garments, certain named, Wetzel.......... 51, 
Gas generators, wae Z. a "Dios Tejada Bo. 
Germicides, A. H. BE cdr cccvavncecsctes 51, 
Gingbams, Smith, ‘Soe B Giisoccvscstcve 50:00 
ee, Gy Ws TOMY occ vtsvestccecccnovceces 51,081 
Glass, plate, dry plate, and window, F. 

CONES OS. occas vebbinb sé rence ss- cece 51,017 
Hair clippers, Brown & Sha Mfg. Co.... 50,806 


rpe 

Hair color restorer or hair dye, H. t Mayor 50.940 
Hair tonics, Lanman & es sooee - 60,979 
Hames, F. P. Garrettson & Co.......... 
Hats, Boogber, Force & Goodbar Hat © 
Hats and caps, men’s and boys’, F. Sc boble 





Hats, "cape. and bonnets, Dunlap & Co.....- 51,125 
Hats of all kinds, Danbury Hat Co.......-.- 51,124 
Hats, stiff fur, 8. C Holley & Ue. Ree ey 51,077 
Hosiery, Oneida Hostery Co........5.++0+++- 50,943 
Hosiery, Marietta Knittin i seb groosssoce 


‘Co . 
Ink, printing, Standard vipting fuk Co..: 61,001 







Inkstands, Century Inkstand Co, .........- 61,014 
Insulated conducting wires, Philips Insulat- 

alt a] and pas. sas snesns phaagses sae 825 
Insulat wire ap ‘hey re bles, 4 b 
% sulated Wire © s east Cee “aie 50,824 
Knives, forks, a “epecne, Britannia, Gebr. 

WOOO cc cccncvesvssssepeagutasescorreoes 50,984 
Knives, pocket, H. Boker & Co...... .. 50,868 
Knives, peeees, F. oa Es cat eos 60,904 
L and Jeoterns, railway, Arms 

TR cncomieee’ 2 et 50,956 
Lampe. incandescent Bloe 

Pe OO ca cecsingedevivsctdsocisccers 51,013 
Lard and lard ws ag Swift & Co....... 51,061 
cane * ant oxids of lead, white, “ational Lead sn.ate 





We make a car for every requirement 
at a price to suit every purchaser. 


Simpliity is the key note of Wayne design and in all our 
cars, the one aim has been to get a// the engine power to 
the wheels without waste. 


Which of these six models interests you? 
Model F. Seven passenger touring car, 4 cylinder 50 h. p. motor = - 
(Limousine $4500.00) 
Model K. Five passenger touring car, 4 cylinder 35 h. p. motor 
Model B. Five passenger touring car, 4 cylinder 24-28 h. p. motor 
Model C. Five passenger family car, 2 cylinder opposed 20 h. p. 


Model G. Five passenger family car, 2 cylinder opposed 14h. P 
engine under hood a 


Model H. The business man’s two passenger runabout. Same 
engine as Model G - - 


Let us send you catalog and full partiodtesti chet tiuh uk aiicain 


Wayne Automobile Co. 
Detroit, Michigan 


$3500.00 


























are 
LONG LIVED 


No fear of breaking them tn the cance, 
on the carry, or when the oovasions! big 
one dashes away with your book. 










A Text Book 
You’ve Often Wanted 








made. 

The “Burero.” is the origina! 
tee! rod--has been landicg fish 
for over 16 years, The com 
Reel and Handle iss 
a, ee *tussio.” feature, The reel te fa 
part of the rod, built into 
| FREE" “A Laoky ten 8.” That's the tithe of our Ulastrated 

catalogue, which request. 
The Rerton oe 


HOME want DYNAMOS, — SCIEN- 


yy S Le 


By 


CONCISE and careful compi- 
lation of Tables, Facts and 
Formulas for solving problems in- 
cident to friction gearing. The 
work of able engineers, copy- 
righted and nicely bound. Con- 
tains information to be found in 
no other book. 

We are not distributing this 
valuable book to those who do not 
need it. But to those who do need it, 
whether engineer, student, or owner of ma- 
chinery, we gladly send it free. Send use 


postal request, stating occupation and firm 
with which you are connected. Address 


The Rockwood Mfg. Co. 
1904 English Ave. 
Indianapolis, Ind., U.S.A. 






iii 














Arai NOE 





errs 
pay yy it page for fteolt the 


= Winter 
go he SUPPLY C€O., Dayton, Ohio. 
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Axe, Adze, Pick, 
Hammer, 
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Scientific American 





APRIL 14, 


1906, 





6—12—26 
Clerks 


Just means that clerks 
who want to use the 
best pencils for their 
particular work will 
find them indexed by 
name and number on 
pages 6, 12 and 26 of 
Dixon’s Pencil Guide. 


Olmer pages for every 
person and every use. 











@ 32-page book, indexed by vocations, cor 
rectly indicating the right pencil for every 
kind of use. Sent /ree if you ask for it 
on a postal 


Department W, 
JosepH DIxoON CRUCIBLI 


N. J 


Co., 
Jersey City, 














SELF-FILLING PEN 


Simply dip tn the ink, press wi 
thumb, and the CONKLIN PEN is is 
filled and ready for instant use, It is 
tim pie, con venient, efficient, with no 
complex mechanism and nothi ing 

as out of order. 

he elastic ink reservoir is 
compressed by the presser bar 
under the thumb, and, when re- 
leased, instantly draws in the 
ink through the feed channels 
~ the ae The quickly ad- 
k-ring prevents ink 
_ forced out again, Feeds 
regularly until the last drop of ink 
in reservoir is used. Al 
without kick or balk. 
ly as it is flied. 






















ways res 
Cleans taelf 
Pully guar- 
ap 
it 
the( 
youct 


our dealer does not handle 
INK LIN PEN, let us make 
"Smagwal per te » huentawn 

© Ure?s. Wail-informa- 
tion, with Hiuatrated cate- 
logue, sent upon request, 
Seld by reevery- 
where. 


THE CONKLIN PEN CO., fF 
514, 516, 618 Jefferson Ave., 
Telede, Ohio. 
$0 Dende Bt. New York. 


ak, Denver. 
vr seharhet Bt., Ban Francisco. 


a a mien Lene, Few - 
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THE MIETZ & WEISS 
OIL ENGINES 


Stationary 1% to 80 H. P. 
Marine 3% to 100 H. P 


OLS. Direct connected Gen- 
etatots, Pumps, Air Compressors, 
Hoists, etc. Thousands in use in 
all parts of the world. 


AUGUST MIETZ 
198-188 Mott St, New York, U.S.A. 















opened genberg’s Steam & 
trical Engineering 


Price Wa formerty Super: 


$3.50 


648 illustrations 
containing 
and 







Easy te Understand 
Piekten by practical men 
for practical men in an easy 
and simple style. Treats on 
Gas ae sapotine neines. 
dLascomotiv 












- = 

syigeration, 1 Myareulte Deeubare, 

er 200 Pages on 
ty 


Elect 
GE0. A. — BOOK CO., 1 S. 4th St., St. Lowis, Mo. 
page pamphiet telis all about it. 


The Beaton Valveless Engine 


Has wo valve in either intake or exhaust. 
hes fewer wearing 
parta to out « 
Su emm 
Tt an 


as Pr. RENTON & SON 


MaSuvecTussRSe 
Prent and Pearl Streets, LA CROSSE, WI8., U. 8. A. 








Used by forty of the leading 
Automobile and motor boat 
manofacturers. Suitable for 
any gas or garoline engine us- 
ing mate and break or jump 
spark ignition. 

EVERY BATTERY GUARANTEED 
to give satisfaction of purchase 
money refunded. 

WITHERBEE IONITER ©O. 
27-31 Thames St. - - NEW YORK 





Use KEROSENE and FUEL | 

















Leather, finished or dressed, Corona = Ce., 
121, 61,122 
leather, sole and harness, M. Heaahe ~ --- 0,972 
Locks, Supplee Hardware Co. ° 50,913 
Lotion, face, . Hard " 51,030 
Magazine or periodical, ( F. Terry 51,063 
Maineprings, Swartchild & Co. 51,107 
Malt beverage, non-intoxicating. Dallas 
BeeWORY chee sccsiseccs 0,809 
Malt extract, Paragon Malt Extract Co..... 50.907 
Manties, cap, 1, Schaefer. . 51,100 
Mattresses, John Breaner Co. . . 61,110 
Mattresses, pillows, and featvers, Randall 
Mattress Co. 51,000 
Meat juice and compound of me nat juice and 
glycerine, preparations of, Valentine 
Meat Juice Co. ........ . ... 61,066 
Meats, cured, Dunlevy & Brother........... 51,126 
Metin! compound, certain, Pond’s Extract 
} (* ° : 51,000, 51,001, 51,008 
Medical ‘ompound, certain named, H, F 
Bishop oe 50,958 
Medical comgonne, liquid, J. J Chambers... 51,015 
| Medical tabl M. Macleod 51,083 
Medicinal t Wr Davison 50,965 
eee certain named, Fairchild Bros. & 
Fos 50,967 
Medicine “fer kidney affections, M. A. Ham 
ilton 51,074 
Medicine for organic and nervous diseases, 
liguid, Gin-Beng-Gin Co . 80,980 
Medicine for the treatment of alcobolism, 
Jobnaton 50,977 
Metal and anti-friction and bearing metals, 
babbitt, John Finn Metal Works. .50,817, 50,818 
mote babbitt and anti-friction, Cotton States 
Selting & Supply Co 50,808 
Metal, bearing, Fairbanks Co 50.048 
Metals, anti-friction, BE. 8. Shimer 50,911 
Metals, anti-friction and bearing, Jobn Finn 
Metal Works 50,819 
Milk coolers, Dairymen'’s Supply Co 4), 123 
| Molasses, Egerton Bros 51,071 
Oats, crushed, Great Western Cereal Co 51,069 
Ol cloths, Standard Table Oi! Cloth Co 50,993 
Ol, bealing pine, M. W. Savage 50,046 
} Olle, tthuminating, Standard Oil Co. of New 
York M880, 51, 049 
Olls, lubricating, Crew Levick Co P 
(ile, lubricating, Galena-Signal Oll Co 
| Ointment for the cure of eczema, N. N. Shire v1 | 
| Vintments, Foster-Milburn Co | 
Olutments, Pond’s Extract Co 
Organs, ©. Herrmann 
Overalls, coats, and trousera, Red Diamond 
Clothing Co 51,154 
Packing for stuffing boxes, etc., R. Kinger 50,978 
Paint, metallic, Prince's metallic Paint Co. 50,045 
Pants, overalls, coats, and vesta Richardson, 
Roberta Dry Goods Co 50,988 
Paper and envelopes, F. A. Flinn 51,072 


Paper bags, Union Bag & Paper Co 50,838 
Paper, building, roofing, and sheathing, Bar 

rett Manufacturing Co 50,846 
Paper for wrapping food products, G. Staber 51,159 


Paper holder and cutters, 











rol 


i, United States 
s 


Paper Cutter Co . 50,841 
Paper, paper bags, and paper sacks, wrap 

ping, Hollingeworth & Whitney Co., 

51,135 to 51,144 
Paper, wall, Penn Wall Paper Co 50,085 
Paper, writing, Hollingsworth & W hitney y Co. 51,145 
Papers made from wood pulp, International 

Paper Co . 50,974 
Papers, wrapping, Hubbs & Corning Co . W973 
Pastry shortening, Ammon & Person 51,010 
Paving blocks, wood, United States Wood 

Preserving Co. 50, 863 
Pencils, lead, Eagle Pencil Co 51,020, 51,070 
Pens and penbolders, steel, fountain, and 

atylographic, Perry & Co 50,986 
Pepper sauce, E. Mcliihenny's Son 51,085 
Photographic dry-plates, Hammer Dry Plate 

Co ones 50,001 
Photographic films, Compagnie Generale de 

*honegraphes Cinematographes et Ap 

par ie rf . Mis 
Pr 5, A. M. Mel Piar 11MM 
Pr “ a plan players self-playing 

4 piano Co 1.16 
iis fe iliousness and constipation, Mun- 

you's Llomoeopathic Home Re ‘medy ‘Co 45 
Pottery ware, ornamental, American Terra 

Cotta and Ceramic Co ine 50, 004 
Pulleys, blocks, and rts thereof, Boston 

& Lockport Block Co ° .. 50,869 
Pulleys, sash, Norris Sash Pulley Go. 5), 822 
Razors, Challenge Cutlery Corporation. . 50,923 
Remedies, catarrh, Pond’s Extract Co 51.004 
Remedies for certain named diseases, H. A. 

Blair es ; , 5,923 
Remedies for the cure of blood diseases and 

rheumatiam, C. B. Mumford.. .. 50,942 
Remedies, rheumatic, Phillips Drag Co . 51,088 
Remedy for certain named diseases, C. L. 

Wells eeee ty 51,004 
Remedy for certain named diseases, G. C. 

Hanford Manufacturing Co 51,073 
Remedy for certain named diseases, J. E 

Hanson : ; ° 61,171 
Remedy for the nerves, B. H. Bacon Co... 51,011 
Ribbons, Passavant & Co. ‘ 51,087 
Rings, gold, 8. W. Lindsay 50,980 
Rings, solid gold finger, Pee kham ‘Seamless 

Ring Mfg. Co. 51,152 
Rooting plates, sheet metal, R. J ‘Hyndman 50,815 
Roofing, ready felt, Buchanan Foster Ce . 50,849 
ee clips, American Hoist & Derrick Co. =e 50,804 
Rubber bhoota, hoes, and sandals, Bentley 

& Olmated Co, ‘ eeeces 51,060 
Rubbers and rubber boots, lumbermen's, . 

» 1,009 
Salad dressing and sauces, BE. R. Durkee & 

Co : socccsee GREE 
Salve, J. H. Patten . a 51,041 
Salves, Wonderful Dream Salve Co. 50,955, 
Sauce for spaghetti, E. Picchianti.... ... 51,042 
Scouring, p eansing, and washing grape ra- 

tion, Sadie Alkali Works 50,855 
Se none rs, earth, Kilbourne & Jacobs Manu- 

‘acturing Co. 50,834 
Seeds and bulbs, garde n, trucking, and flow- 

er, BE. Tait & Sons 51,062 
Sheetings, Courtenay Mf ry :. 61,177 
Ship logs and sounding machines, ‘Thomas 

alker & oy ° . . 50,840 
Shirtings and sheetings, Wameutta Mills, 
51,002, 51,008 
Shirts, men’s outer, Hannach & Stiffel...... 51,075 
Shirta, negligee ronan dreas, M. Robinson, 

Norton ospaesens 50,975 
Shirts, outer end dress, H. H. McClellan. . 51,084 
Shirts, shirt waists, and biouses, Hutchin 

son, Pierce & Co. ; ‘ 51,146 
Shoes, children’s leather, Watson-Plummer 

Shoe Co , 28 - 51,068 
Shoes, ladies’, men's, and children's leather, 

8. Hirshberg on . 61,076 
Silk piece goods, C. Whitman & ( ~--- O1,1606 
Silver plated hollow ware, International Sil 

ver Co. ‘ , 51,078, 51,079 
Skirt distenders, A. M. Grean nase ee 
Skirts, Punch Brothers on 51,008 
Souff, Byfield Snuff Co 50,871 
Soap, Maple City Soap Works . 50,856 
Soap, Kendall Mfg. Co. -. 50.879 
Soap, E. A. Olds : 51,086 
Soap, laundry, Prouty “Bowler Soap Co -. 51,044 
Soup, polishing, Kendall Mfg. Co 50,878 
Soap, scouring, Bon Ami Company . .. 50,848 
Soap, toilet, Medical Lake Salts Mfg Co... 50,885 
Seap, toilet and laundry, Haskins Bros. & 

Co. ° ° . 50,908 
Soldering flaid, Non-Corrosive Coating Co.... 50,821 
Soothing ayrup, Presto Pharmacal Co....... 51,007 
Soothing syrup, C. R. Kopp. eves 61,172 
Spectacle and eyeglass frames, Bay State 

GDpthemd Ce. oc ccc cpecsssccvccescacesenes 50,805, 
Spices and mustard, Schwabacher Bros & Co. 51,048 
Spoons, gold, silver, and plated, M. B. 

agan > ee .. 50,088 
Starch, laundry, 's. W. Noggle Wholesale & 

Mf Co csace 51,168 
Starch, ‘powdered. laundry, Faultiess Starch 

‘ : .. 51,025 
Steel, Ho owe, Brown. & Co... 50,876 
Stee! rucible Steel Company of Ame rics a, 

1,897 to 50,899 
Steel and steel bars, rods, and sheets, tool, 

Hawkridge Bros -.-+- 50,082 
Stencil cuiting mac bines, Diagraph Co 50,014 
Stoves, ranges, and furnaces and castings 

therefor, Gohmann Bros, & Kabler Co... 60,876 
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A. 


but a simple, h 


.32 and .35 Caliber Self-Loading Rifles 


The Winchester Model 1905 Self-Loading Rifle is not cumbersome, 
complicated and unsightly like most other self-loading firearms, 


ell-bal: 


dgun. The Winchester self- 
















loading system permits rapid shooting with great accuracy and on 
account of the novelty and ease of its operation adds much to 
the pleasure of rifle shooting either at target or game. 
For certain kinds of hunting where the quarry is gen- 
erally shot on the run, the Winchester Self-Loading 
Rifle is particularly well adapted. The 32 and .35 
caliber cartridges that the Model 1905 handles are 
of the modern smokeless powder type and give 
excellent penetration and great shocking effect 
chester ammunition are made for one another 
FREE: Send name and address for large illustrated catalogue 


Winchester guns and Win- 


describing all our guns. 


WINCHESTER REPEATING ARMS CO., 
NEW HAVEN, CONN. 























We are the largest house - the world. T 
INKS, or SURVEY 


Write for Catalog. 





Civil Engineering and Surveyors’ instruments 


DRAWING INST gpg MATERIALS AND SUPPLIES 


m BLUE PRINT PAPER, TRACING CLOTH, DRAWING 
NG and ENGINEERING INSTRUMENTS 


A. S. ALOE CO. 507 Olive 


“Sent Free.” 


Street, - - - St. Mo. 


Correspondence Solicited. 


Louis, 














Do 


an 

is delice lOUs, & 
LYVOLA 

of California 


served intac 


the nt ao 
The 

Their “peautifal. 
their rich, nutty 
pro; 


and we sba! 





i send out only a limited num 


LYVOLA OLIVE CO., 


THIS BOOK IS FREE 


you like good things to eat? Would you be healthy and strong 
y? Wovild you become 
potining. healthful? 
Ape Olives yt the ripe fruit from the sunkissed olive trees 
ey are 
are the fully anegeeee fruit with 5 an the oil cells fully develo 
en 
without oo olive oil e. 
Y VOLAS are new. You have never eaten them. They are not like 
heretofore 
Geltctons, and A will =e F ssined ta 
contains 
javor 
ries make them ap absolute! 
e for our free let and 
beautifully iNustrated and 
book. Our supply of LY VO. 


acquainted with a new food—one that 


he green olive that you have cote. = hey 
d and pre 
‘ou eat LY VOLAS you get bealth-giving olive oil, 


re placed upon t”* market. They are delightfully 
' the talk of your commanity. 
es, totaly ly better. 
color ceabes them an attractive dish; 
pleases the most jaded palate, and their nutritive 
ieee health food. 

us tell you al! about them. 





It is 


nted in colors, Write at once if you want the 
from this map 8 crop is necessarily limited 
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books. Address 


410A, Rochester, N. Y. 











Gasoline Engines 


Just a little investigation and comparison with 
others wilt show their superiority. Strength, 
Simplicity, Efficiency and Economy are the 
distinguishing marks of every 1. H.C. power. 
Adapted to use in shops of al) kinds, pumpiug, 
industrial plants, experiment stations, etc. 
Horizontal, Vertical, Portable types. Sizes 
from 2 to 15 borse power. Write for catalogue. 


International Harvester Company of America 




















(Incorporated) 
ll 7 OC Menree Street, Chicago, Lil. 








A Remarkable Motor Car for 5400 


Maximum power 40 to 1 ratio, twice that of any gear-driven car. D 
equaled as a hill climber, or through sand and mud, Weight 600 he 
Speed 3 to 25 miles an hour. Wili go 40 miles to the gallon of gasoline 
and one-third pint of oil. Has number of speeds forward and reverse. 
Ollie from the seat. No more noise or vibration than a single cylinder 
touring car. Energetic agents wanted for unassigned territory. Must 
be business or professional men, Write for proposition and catalog 
telling the Backboard story. 


WALTHAM MFG. ©0., Waltham, Mass, U. &. A. 











RUBBER STAMP MAKING.— THIS 
article describes a simple method of making rubber 
stam wi inex! ve apparatus. A ae 
practical article written by = eeeee who has 
perience in rubber stamp m: ._ One tilhustration. 
Contained in {eo ry att ii 1 Price 0 cents. For 
sale by Munn & Co. and 


ileal House With 


Over 55 Companies 
operating 
Thurman Patents 
in America, 
and as many more in 
Canada, England, 
and Europe. 











FREE CATALOGUE 


General Compressed Air House Cleaning Co. 
ST. LOUIS, VU. S. A. 


Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 








for Mines, Pneumatic Tools, Etc. 





Damp Cold Feet 


often result in cold, chills, rheumatiem, pneumonia, 
etc. Working in damp or cold places necesritates the 
wearing of the damp-proof and comfortabie 


Worth Cushion 
Sole Shoe 









the inner soles of which are made by a patented pro 
cess which enables them to effectually resist dampness 
and keep the feet warm. Prices $4.00 to $5.00. I/ 
your dealer hasn't got them, write us direct. Catalo 
free. THE CUMMINGS COMPANY 


406 Washingten Street, Besten, Mass. 





erman's 
tible mgt et all game fish— 
casti Used by 
all ¢ the 
fish.” The" Minnow” ie about 
bgt inches long, beautifully 
ottied 


enameled back, white 
belly with red stripe to re 
a live minnow: has 
treble hooks and 


¥ 9, 68 Lake St., CHICAGO 
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Stoves, ranges, and gas stoves and attach- 
t ig | Motor ments and parts and repairs therefor, 
Tog ue arine stontil! Stove Works. .-.......0-00 i200... 50,888 
P oves, ranges, gas stoves, and attachments 
2H. P. to 100 H. P. and parts afid sepaize therefor, Sill 
it is better to investigate Stove Works 50,912 
the Toquet before you Suspenders, trouse rs, Gordon Manufactur- 
buy apy motor—better to MA dé ocr eseencace h00.0es adic o ne | 
investigate new than Syrup, Griggs, Cooper OF Wier c eacnawe sare 51,132 : 
be sorry after you have Tar and pitch, Barrett amernans Co.. 51,166 ; 
purchased another Tea, Acker, Merrall & Condit Co .-« 50,007 / 
Aska Toquet owner Tea one. came pots and coffee urns, Silver H 
how he likes nis ERM Wink de tnaine ade talcomucr eck .. 51,158 { 
motor —we'll Ticket cuien and re 04 srding machines, Oh- | 
supply name mer Fare Register Co.........0s00. -+. 50,823 | 
and addresses. Tickings, Eagle & P henix. Miils, + 
Catalogue rent 51,021, 51,022, 51,128 . 
on receipt of mabae co, chewing, Ryan-Hampton Tobacco 
nree 2 cent stamps. . sou vase pustpeekaNiease hanwt 50,910 . 5 
THE TOQUET MOTOR CO, a, especially high grade of plug, 
Metropolitan Building, 81 East 284 Street, New York i Ryan-Hampton Tobacco Co...... . 50,909 DERBY 
G. Enuanp Suaw, General Manager Tobacco in eigar form, chew ing. A. Marsch poe i 
P<) Ron ob Nisei é Rae RIBBED . a / 
potiet waters, EB. Pinet..........0.ss «+++ 10,987 ‘ | 
onies, Wintersmith Medicine C Pees Ss ‘ } 
% R fn wets, eatieneteetal, Winte rsmith Medicine | Appeals to Men of Fine Habits i in Dresal y t 
How to Remember apemenewen eaten a 180 4 | 
Free to Readers of this Publication Tools ce rtain named, J. M. Carpenter T ap & It is particularly elegant and casy-fitting. It is made of the remark- 7 ; 
Die 50,950 ably clastic Spring Needle fabric, which 1s knitted on machines of } i 
Turqucise , genuine mined and cut, Aztec our own invention and manufacture. This peculiar elasticity is the = % ; | 
aeaseie Is S8ees tbs 51,108 source of the utmost i | 
ppewriting c ™ o . » 
Ty! <tr 7 me hines, Wellingt n Py pe ni oas COMFORT AND SATISFACTION 
Typewriting mac hine “®, “Oliver Typewriter Co. 51,111 it prevents the usual bagging and disagreeable 
peaectectiy Underwear, drawers, tights, vests, and union 7-y non-clastic stretch. Cooper's underwear from 
capacity, social} suits, Chas. A. Stevens & Bros. ° 50,964 . first to last maintains the same rich, silky feel, 
tanding, gives an alert, ready memory for names, faces and business | Varnisnes, J. Babcock & Co.... 50, 867 and easy, comfortable and natural fit. 
‘etaila. Develops wilt, conversation, speaking, ete, My booklet, | Velveteens, corduroys, and other cotton-vel- Unien and twovplece salts in all weights 
“How to Remember,” vet fabrics, W. Oppenhym & Sons .... 50,044 ‘ and si tkateen, cotien and Seal. 
DICKSON SCHOOL OF “NEMORY, 700 Kimball Hall, Chicago] Vests and waistcoats, men’s, F. H. Sprague . 


Handsome Book/et on request 


‘race mam COOPER MFG, CO., Bennington, Vt. 





Veterinary remedies for horses and all do 


Medicated “and Iron (lad Gloves at OE en tee sve 


THE GREATEST GLOVES ON EARTH Teer: Steet, Cane. B. Maver & Ce. 


and strings, Lyon & Healy. 
No more Sore Hands. No more Cracked| Wugous, Weber Wagon (« 
Hands. No More Chapped Hands, but bands} Washes or lotions to rid animals of ve rmin, 





















Mullins Pressed Steel Boats Can't Sink | 





that are beautifully white, soft and smooth _ Pratt Food Co : 
such ate the effects produced by wearing Me-| Watch glasses, A. Berger & Co + BOM Easier to Row-Absolutely Safe : 
dicated Gloves. Retail price 30 cents per pair. | Watches, Elgin Ni.tional Wateh Co ..» 50,966 Made of presyed stee!,with air chambers in each ent A tthe Hife boat | 
The lon Clad Glove. the glove of the} Water, lithia. W. G. Tay by woe. eees 50,861 Can't leak—crack—dry out or sink—last a lifetime. Every boat i 

* . Water, spring, T. C. Bates . 50,847 guaranteed, The ideal boat for ‘Cinitinebemenee ; 


Working Masses. It is not only Medicated 
and Water Proof, but also protected by a me- 
tallic surface which gives it great durability. | ww hip 


resorts—parks—boat liveries, ete, Strong—Safe- H 
speedy. Write today for our la cating of row 


ateaprent fabric, flexible. Standard Paint 





‘centers Sterling Whip Co. Complete 





illustrated. 








































Retail price 40 cents per pair. Whiskies, J. (. Marks Liquor , t with one pair cars 639.06 The W H. Mullins Co., 116 Frankiin 8t., Salem, 0 
The best sellers on the market Agents) Whisky, John Bardenheler Wine and Liquor J 
make from $20 to $30 per day. Write for par- Co, fv pact | 
ticulars, if you want to make money. We); Whisky, F. Jones | 
want a good agent in every mill and factory. You can make | Whisky, W. H. Jones & (< : 
Se eer ee eras aan ee 2 oa ‘KING FOLDING CANVAS BOATS. 
= time selling our gloves than you can z Whisk are Lg Are lighter and more durable than wood. Puneture-proof ; non-sinkabier : 
the day at your usual work. Whisky i. E Bh ag co cannot tip over. A revelation in boat construction, Can be cngrie ed any- : 
- yg - ~~ L where by hand, on bicycle or in buggy, or checked as baw en not 
THE COMMON SENSE MFG. CO. Whisky, Albany Wine & Liquor Co.. in use, Fold Up Inte a Package. Handsome cat ioe te. in stamps. 
Dept. 153, St. Louis, Mo. eee a . . . KING FOLDING BUAT CO,, 658 North Street, KALAMAZOO, MICH. 
_ > aa “ww £ w hisky, Roth & Co BA AA ERASE: AEA is SS ACE ION : RD 
W; Whisky, Sample & Co 
The Ardrey Vehicle asher Whisky Steinhardt Bros. & Co, | 
— Whisky, Trost Bros ; 
Whisky, J. Hl. Schwartz oo uncng eee a Uf 
Whisky, A. D. Kerr Co é 
Whisky, Bluthenthal & Bickart 
Whisky, J. A. Gill 
Whisky, H. Webster Co f : 
Wut wash any vehicle easily and per- > - o . on or & 8 , e ! 
fectly—uo cold, wet hands—solid brass | V''sky: Tamucl Westheimer & Son Whole | Where to locate you on the 


“fits ordinary hose—quickly attached | whisky. Union Distig. Co. 22.0.2... 51164 


ill not b varnish. rhisky, | : ‘ 
IHR pear ere nearer es | Wine” ’9 Ramin oe a LEHIGH VALLEY RAILROAD 
,) ™ 


» 131G Main Street E., Rocheste: 























Co steos ones 810 
HOW TO MAKE AN ELECTRICAL Wrenches, Walworth Mfg. Co. .. sone 50,842 if you want to establish a new industry 
Furnace for Amateur's Use.—The utilization of 110 voit 9 
electric circuits for small furnace work. By N. Monroe LABELS or re-locate one already established. 
Hopkine. Tale valusmee article is sosompantod by de- = an 
tailed working drawings on @ large scale, and the fur-} +. 2 7." for liquid cleaner, N. L. Simmons 12,774 
nace can be mide by any amateur who ts versed in the] ..\.~,~” ge hn ane heme . H, 
use of tools. Thie article is contained in ScrENTIFIC Arabian Coffee Phosph ate,’’ for a beverage, ase! P. H. BURNETT, Industrial Agent 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents.|,, “!r@rd Spring Water Co. .. sess, 12,041 143 Liberty St., N. ¥. 
For sale by MUNN & Co., *l Broadway, New York City. Army and Navy Export Beer, "for. bottled 
or or by any bookseller or newsdealer. beer, Robert Portner iocene Co...... 12,750 


ialanialinedinnipeinianes “Beau Teint, Creme Spa we a eens 
Cold Cream,.”’ for cold cream, acoma 
Will make for you Chemical Co. ob che otentcavecks NEUEOe 


“Best in the World Salve,"" for a salve. 


$100 A DAY) «25.2 cing wxtcear on” "| ManufacturersMOTORCYCLES 


medicine, (¢ . C. Medicine Co.. P 
Bend for list Ne 102 of 10 machines. 





















“Canon Cracker,”’ for pew. W. Sc hroeder 12,758 
Spin sugar into cotton “Climax Brand Apricots,"" for apricots, ‘ Our 190> catalog on ines, 
Cees Comter’ Brand Selected California Pr Sasi £ ot BEM nod sould be Foyt pe 
. “Cowhoy ranc ected allfornia unes, FF 4 very 
— — for prunes, Castle Brothers 12,762 ERHAPS your ectory 4 ole > a Hider, and pree 
“ ” 4 ce e ; ’ - 
SARTELE. Macnee co. | “Prins lake Bre: for re wately, Feder. |. would Sind boner op FOR 17. 
53 W. Sth St., New York, U.S.A.] “Diamond © Brand | « ‘atitoeai Peaches,” os erating conditions and St. Louis, Mo. 
for peaches, Castle Brothers : 2.757 
“NEW YORK SCHOOL “Dr. Rent's No. 1,"" for medicine, Dakin ‘ a market not so sharply Coavert Your BRYCE 
P Dy: takcceds Cima niaes 2,76 sei 
AUTOMOBILE ENG r N EERS “FP a. 5 Pe California * Moorpark Apricots, ”’ — competitive in the Sante Fe lato a MOTOR - CYCLE 
Incorporated for apricots, Castle Brothers 12,7590 Southwest Our Attackatle Oust. 
147 Trort, Gast Seveet. Row fo 9 City “Good Old Age Bourben.”’ for Bourbon 4 ‘eek fi Complete Mine of Finished 
rect whisky Pederson Mercantile Co...... 12,752 esirous o n- or Rough Castings for 
PROF. CHAS. E. LUCKE, M. E.. Ph.D. “Good-Shot Rye."" for rye whisky, Pederson If ae Ore Motes, Automobile or Staten 


Sehool of Engineers, Columbia University Mercantile Ca 


vestigating this field we will 











Departments include machioe tool and forge shops | ug.) ¢cCure.”’ £ horse remedy. H. Quirk. ae TEFFEY M ou. 
assembling and test shops, and every t oe Sees eee ea ee » Femed: Boot haa: ciara 
also laboratories completely and specially y equipped to ‘Hevarse,”’ for whisky, Pederson Mereantile | a be glad 0 assist you, a A Pita. a. 

each al ee parts of automobil 3 tw s Takagi vitiich At Se ode ali a as correspondence is invited. 

nn y and Evening Classes. ‘Mie “er Nas >" iaacehledae wacotige sie P Ride a Curtiss—the only 
_srect Kh” COURSE PSIG nuns | “hari tena i Gann. HATO Mile a Minute Motorcycle 
‘Laurel Brand California Apricets,’’ for an WESLEY MERRITT y Z 
—— = apricots, Castle Brothers 12,761 Industrial Commissioner Holds the World's record of 


“Laurent’s Honey and Glycerine Jujubes,"’ 


Acetylene Gas Users a a preparation ef boney and glycerin, _— Santa Fe System S miles in 8 min. i 2-5 see. 











Laurent & Sons . 12,772 p welt eer" : Gsed on ‘apt. 
Should get ALCO BURNERS for House “Maywood Brand,” for pranes, Maywood Railway Exchange, Chicago Baidwin's famous Airship, 
Packing Co soaecetandanen vesse 12,764 wr Send stamp for catolog ue of 
Lighting or Auto Lamps. Longest life II] “old Settlers ? for canned peas, Pioneer Wai US BE Tilt R FACTORY J Motorescle or Motors. 
Highest candle-po ren. } Canning & Pickling Co 12,765 ; 
pppienctctltinsy ys homng Oriental Houet Powder,” tor talict powder, G. H. CURTISS MFG. CO., Hammondsport, N.Y 
AMERICAN LAVA COMPANY Gray Lithograph Co 12,773 > 
nooga ‘Our Pride California Peaches,’ for peaches, 
a eet bess “Castle Brothers E 











“Plumsure.”"" for cigars, O, L. Schwencke 
Lithographic Co 


“Red Feather,”’ for beer, Pr. 2g Traunmiller 
‘Santa Humo,”’’ for cigars, Schmidt & Co 
‘Santo Colorado,’’ for cigars, Schmidt & Co. 12,742 

“Souvenir Brand California Prunes,’ for MACHINERY Pia eal“ Co wk ARE 

stle vthe 2.7 
Tbe most npurtans question of the day. Get posted. ‘Sts dren veshi Hy. = aa = 9 TS or, © olumbia —— rimental work 
Read the greatest Socialist magazine in the worid, OE OER .... 12,776 done yt Ay ; Sort soed. facilities; oud 
1 


: ““Swissens,” * for cigars, Schmidt & Co.. 2'747 | Value for your money. . | Malapetae By er ww 
30,000 circulation. Send Mc. silver for one year's trial. ‘The Barnett Hog Remedy and Stock Food.’ 1 Hudson yy R, ENGELMAN on. ag City ey % By r. et 4 


for a combined food and condition pow- all necesmury stock, or P 
GAYLORD WILSHIRE, Editor der for live stock, C. H. Wintersteen.. 12,766 binds of apectal built for ama! poten 


“ Wilshire’s Magazine,” 800 Black Bidg.. N. ¥. City | ‘The [deal Washing Fluid,”’ for a washing Ea - P | 
rons coh Biden fluid, Cc. A. Moosbrugger --+ 12,775 afactiners: Fie” cre poet a % t seaaherbsneieee Wonms, 
“Trowbridge’s Choeclate Trowco Puffs,” for FG. CO, 9 Clinton *. Milwaukee, Wis. 6 Clarkes Court, Chieago, Tl, 
60 YEARS’ confectionery, Trowbridge C€ peeehate = 
Chin Ga, ccd cp nnsebccccvnccsentoessise 12.755 
EXPERIENCE “0, 8. Standard, Gneie $5 5 MODELS . & EXPERIMENTAL WORK. A MONEY MAKER 











































‘t Ss. Army Sam, for 











seamless half hose, W. B. Beyer ...... 12,777 jollow Conerste waing Biooks 
° . V. BAILLARD, 24 Franktort Street. New to Bent "Fase heapest 
Expert Manufact pereysous © CO, 
rt Manufacturers 4 
PRINTS. RUBBER. Fine Jobbing Work cu non Bren, Terre 
“‘Refrigerators,"’ for refrigerators, E. Tetten- ‘ae PARKER, STEARNS & CO., 228-229 South Street, New Vork Pree 
born é100 Schein eeoe tan ees gnie't ore emewenee asnthigtin 
‘The Mundy Hat,”’ fo hat N el "Mund G y Dies. To T se Noveltt 
yg; A a ¢ ¢ hats, amu ee 1.016 Models & t Bxper, Wo: Gears es, Tovls. ov ee 


“The Pell Vona Seamless” Coat,” for coats, : 
PrP. Vona cecsevee 52S dda aces uae r ri 
‘The Second Mundy,"’ for hats, Samuel Mund- he) DE @ S 4 
Weim CO. verve cree cree nc nse ceeneneeres 1,615 
“Stevens,” for firearms, J. seis 
eles “S"/MODEL AND EXPERIMENTAL WORK. , 
Patents take A printed copy of the specification and drawing Kiectrical and Mechanical Instruments, : : 
notice, without of any patent in the foregoing list, or any patent EDWARD KLEINSCHMIDT. 82 W. mantles New York EE Bahay ol 


in 
in print issued since 1863, will be furnished from 
n this office for 10 cents, provided the name and 





























number of the patent desired and the date be 
spay ye illustrated Hidg {oornal panes gree Address Munn & Co., 361 Broadway, New at yt ms te 
4 Seer woonehas ee wey. New Yor Canadian patente may now be obtained be tte in- 
Broadway, ventors for any of the inventions named in ‘ore- LECTRICAL WORKS 
& Co. 361 an Yor! going list. For terms and further particulars Goud for our tree book. How to be a Watch: er, Stone — z via, M. ¥ 
Office, 626 F St.. Washington, address Munn & Co., 361 Broadway, New York. School of Watchmaking, #04 Globe Bidg., St. Paul, Minn. Park Place, Bata’ »¥. 
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New York Belting and 
Packing Co. 


LIMITED 


Manufacturers of High Grade 


Rubber Belting 


Diaphragms, Dredging Sleeves, 


Emery Wheels; Aijr Brake, 
Steam, Suction and Garden 
Hose, etc., Mats, Marting, 
Interlocking Rubber Tiling. 


Also manufacturers of moulded 
and special rubber goods of 
every description. 


Write for catalogue. 
91-93 Chambers St., New York 
SPECIAL NOTICE 


Having secured two more valoable U. 8. patents and other 
foreign patents on this wonderful pipe, we now respond to the 
argent requests of our patrons by offering 
improved “A-C” Pipe, Popular Grade . 

$1.50 
French Briar 


Improved “A-C” Pipe, Special High Grade 













* 
First Quality French Briar aed Silver 
Rach pipe is complete with, 
one extra poison condenser and 
of the same high scientific 
ficiency. 


*. 


All the advantages of the fa- 
mous Turkish and Egyptian 
water pipes embodied tn com- 
paratively the 
lightes: sod most 
graceful pipe in 
the world. Smoke 
deiwemd at 85 de- 
geres Pah. theongb 























A Car of Style 


The body used on Models ‘O’ and ‘RR ’—1906 Haynes was de- 
signed by a famous Parisian body-maker. When the two cars were 
in New York, Boston and Philadelphia, last Fall, they weve fre- 
quently mistaken for foreign-built machines. 

The only two models offered for this year have all the little 
aetaiis that add so much to beauty, conven‘ence and luxury. 
The lines are gr:ceful and the finish 
is as rich as it is possible to produce. 

But in addition to being a car of great beauty, it is also a car 
of great comfort, endurance and reliability. It is as dependable as 
the old family horse, rarely out of order and always easy to 
manage. 

Haynes care in construction, in selection of materials and 
finish, is responsible for this and makes it the car of small cost for 
repairs and up-keep. These points can be proved by demonstra- 
tion by any agent ‘iandling the Haynes. 

When sending for catalogue, address Desk L2 for prompt 
attention. 





Nothing is found wanting. 


“The Car the Repairman Seidom Sees” 
KOKOMO, IND. 


HAYNES AUTOMOBILE Co., 


(Oldest Automobile Manufacturers in America) 


NEW YORK. 1715 BROADWAY 
CHICAGO, 1420 MICHIGAN AVE. 












Rodel “*R” Four pyttader Touring Car 

Vertical rolier-bearing engines. Cylinders cast 
separately 514 x 6 inches, 00H. P. Ao exclusive 
transmission that absolutely prevents stripping of 
gears. Positive cooling system. Individual and 
special tubrivation. aster Clutch has metal 
faces and takes hold wihens jerking 
drive. Exclusive universal joints that prevent 








—e 
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STEAM USERS 


Rainbow Packing 


The original and only genuine 
red sheet packing 

The only ef-zctive and most 
economical flange packing in ex- 
istence. 

Can’t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 


Manufactured exclusively by 


PEERLESS RUBBER [iFG. CO. 
16 Warren St., New York 


COLD GALVANIZING 


NICKEL 
Electro-Plating 








wear on pins. Sprocket and Roller Pinion and 
t Rear Aale, all exctusive. Roller bearings 









roughout. 06-inch wheel base, Sé-inch ton 
neau, seating five people. Four to 60 miles an 
aye beh Spon winds. Price 
t,o, b. Kokomo. Full equi jt. 














simple surface 

comicnsers one 

sixteenth inch 

thick. $1,000 

quaractee ogeinst durat tonzue. | 

From your dealer or direct, 
postpaid. 






We cetimi 
THE SEVERAL 
ry ” poisons = consti- 
A-©” Anti-Cancer 

omoke. The minimem 
quar.ity of nicotine remain- 
ing is solace to the man and 
benefit to the brain. 

THE “A-C” PIPE CO. 

807 Times Building New York 
Order carty in view of demand. Send at once for sew circulat 


CHARTER 
ore, Spina and Boat Duttia, Combined 


Gasoline, Gas, Kerosene. 

J Send for Catalogue. 
State Pewer Needs. 

CHARTER GAS ENGINE CO., Box 148, STERLING, ie 













Te PROVE thet Dow’ “Tip Top” le 
toe See See 

oo tes ae} 
cor deseins °F Net 
ThoPelix A, B, Deus Duplicator Co, Daas Bidg, 111 Joba dt, New York 


Sool ratissas 


Baus n % 
Microscopes 








wartecian. gt tewens prone. Best Kaiiroaa 
— es ine — made. 


Ta 


Meee ioe wo. Li). 








MANUFACTURERS 
ROCHESTER, N.Y. 

new vorn encase 
ean 


























Price $1750 
A Car of Vtility, Power and Service 


The highest possible grade of raw material worked into 
a modern touring car by the best of workmen after the design 
of skilled and experienced engineers. 

Every component feature, whether of great or little 
importance, is made of metal especially selected and designed 
for the purpose. 

In design and workmanship but one consideration obtains, 
THE BEST. 

These conditions, backed by the enormous facilities of the 
greatest automobile factory in the world, result in a car that 
is RIGHT from its inception to the end and the volume of 
our output enables us to present to the public 








The Right Car at the Right Price 


Main Office and Factory, Kenosha, Wis. 


Branches: 
Chicago, Milwaukee, Boston, Philadelphia, San Francisco, 
New York Agency, 38-40 W: 62d St. . Representatives in all leading cities. , 


Thomas B. Jeffery @ Company 














Mencen 4 Noone 
Newark. ~ it, 


pg Faw 
0 & 32 Ce 














ees CARD INDEX. on. 
Dept. A. il Bleecker Street, Utica, N. Y. 
Sole Export Ml oe D. BR. Penn Co.. 130 Pearl St.. N. ¥, 

















atone Motor is 1906 
—, Right 


The uncertainty of running is all taken out in the building. 

The breakdown habit has been overcome by following scien 
tific Ines of construction proven by practice to be correct. 

We take no chances and allow no guesswork to enter into theit 


make-up. 

Ail materials ate texte for soundness and aength on,» teatng : 
aieon engines warranted to do all we claim for them. 
We are pn ng 10,000 Auto Marine Gasoline En- 
gines this year, omnia te Geer eres 


foundry to finished ne, not merely assembling york 

various factories, that 1s why we are a! hy 

first- a motor with a guarantee at 

14%n $33.15. Engine only 

Tab. wm covery 40.8. $44.00. Engine only — 

reateligateag ean weak y aps 

Motors for the asking. 

met ee es SS 

75 B. Congress St., Detroit, Mich 
98 Liberty Street, New York 
The Rourse, Philadelphia 



















































